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watch for your copy 
DESIGN SHOW EDITION 


coming next week 


This 2-part issue includes a separate 16-page 
section on the Design Conference and Show Program 
with digest of papers, the Conference details, list 
of exhibitors and floor plan of the Show, a 
Loop-area map and an eating guide for Chicago 


In addition, a special report The Engineer Comes 
Into His Own Twelve feature articles, each 


examining the new, more-responsible role of 
the engineer in a changing society 


What is the status of engineering education 
both undergraduate and graduate? 


How is industry encouraging high-school 
Students as well as working engineers? 


How is the Federal governme helping and 
hindering research, development and design? 


What does the engineer need to know about 
people politi s, economics, the socia riences 


to be a better human being and a better engineer? 


І 


Don't miss both sections of next week's 


Product Engineering 





IN ADDITION 
the March 31 issue 
includes: 


Thermal radiation from hot surfaces. 
How to calculate losses and pick surfaces 
and temperature levels for fast heat dissipation 


Which plastic for abrasion resistance? 
A table of specific characteristics of 
plastics that resist abrasion best 


Smaller, better-controlled dc motors. 
Shell construction allows integral water cooling 


control with thyratrons and magnetic amplifiers 


How to plot and read a carpet curve. 
Formulas involving three variables 


plotted on a chart allowing quick interpolation 


Automatic assembly. 
A check chart for single-part complexity 
can guide design—reveal total complexity. 


NEW COMPONENTS and MATERIALS 
CATALOGS and BULLETINS 


A f the products and publications reviewed 
in this coming Design Show Issue are being 
announced r first made available at the 
1958 Design Engineering Show. Each review 
will include the booth number of the exhibitor 
additional data on each new product and 

pies f the iterature reviewed will be ob 
tainable a usugi t rough the Reader Service 


ard 
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LETTERS 
HORIZONS 
SIGNIFICANT PARTS 
MEETINGS 
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MATERIALS 


PROCESSES 


ELECTRICAL 
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CAN WE DESIGN WORLD WEATHER? Research points way to weather 


control on a broad scale 


THE TRANSLATING MACHINE: AN ABC FOR YOU. The problems of 
language translation and how they are being solved 


POINTS OF VIEW. Who should have the responsibility for new product 
planning? 


TRENDS IN APPEARANCE DESIGN IN HOLLAND. New version of a 
six-cylinder diesel, a food mill and a jointed streetcar 


Plastics from the feed bin? 
Nickel-free stainless steels from India 
Rubber for 600 F coming this month . 


Plastics in cars on the upswing 


Vinyl-clad steel sheeting making gains. 
Rayon from bamboo reported possible. . 
Polyethylene parts weighing nearly 2 tons . . 
Stronger magnesium extrusions on the way 
Plant additions hit by recession signs . 


Production line now tape-controlled . . . 


Use wool wax to cut dielectric losses. . . 


Masers go to work in a new signal generator 


Plastic foam can make a poured package 
Aluminum taking on big new job in Europe 
Rare earths help reduce gas-turbine corrosion 


Valves welded instead of cast 


Trips to moon—four types under study. . 
New x-ray microscope for a better look inside 
Liquid brake for Air Force under test 


A-power plant competes with conventional fuels. 


Defense-spending boost is in the works 
Jr. Rocketeer savvy spurs Army-ARS safety programs . . 
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2 SIDELIGHTS 


® Most of the world accepts bad 
weather philosophically and ad- 
justs plans to suit—but not New 
Yorkers. Here every raindrop is 
a personal affront; every snow- 
flake was obviously shaped by a 
malignant fate; each  sunless 
summer day is cursed by these 
gray-faced cave dwellers, who 
carefully draw the blinds when 
sunhine threatens to fade a rug. 
Only a New Yorker would have 
the temerity to suggest changing 
the weather in the first place 
p. 23)—but now who is going 
to decide what to change it to? 


Jointed buses used in the Netherlands (р. 36) аге far from the first of 
their kind. Early American trolleys were of similar design but were 
dropped in favor of individual cars run more frequently. The problem 
was similar to that of the earthworm who poked his head out of the sand 
and noticed another worm nearby. "How's the eating over there?” he 
asked. "Shut up, you fool!" was the reply, “I’m your other end.” 
®Junior rocketeers (p. 25) have been sending their designs and problems 
to the Army for comment. Some are complex, multistage affairs but the 
neatest consists of one nut, two bolts and a kitchen match head. You 
screw one bolt in part way, insert the match head and close the opening 
with the second bolt. Three heads were inserted bv one 13-vear-old “отг 
| real loud noise." He put it in a vise and started to tighten with a 
wrench. “. . . it all of a sudden went off with a big noise, and went 
through the cellar window, and took a big chip out of our cement 
step. .. ." Now there's action (or reaction) for you 


€ Translation machines require a highbrow mathematics of language to 
operate even reasonably well (p. 30), but humans can be made into effec- 
tive translators with much less trouble. We know of one high-school kid 
who, for some reason, just couldn't get anywhere with his Spanish lessons. 
Much to his father's disgust the teachers suggested he drop the course. 
"No aptitude," they said. “Nonsense,” said the father, “You teach him 
in school; I'll beat him at home. He'll learn." 
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SHARON STEEL CORP. 


170 


Better Chains 


BEGIN WITH 


E 


Мм А 1772 


A М ME DEN ALIE. 11] 


Tough, rugged—yet ductile steels, ? : 
developed and held to exacting specification} 
coil after coil—that's why chainmakers ` 
who once try Sharon Chain Steels 
become regular buyers. 

If you are in the business of making 
chain, why not talk to Sharon metallurgists 
and take advantage of the first-hand 
knowledge of chain steels that comes from 
years of developing special alloys for the 
chain industry. 


SHARON, PENNSYLVANIA 
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READER TO EDITOR 


Built-in Vacuum System 


Io the Editor 

Referring t Whi 
They R & D” sectio РІ 
р. 58) I 
Kahn for 
H-P Products 


been building 


Don't 


Jan. 27 


ilthough 4 1 
| M 


signed WC 


1 
Fortunately, i1 


{ 
{ 


15% exhaust 


Wheel Balancer 
lo the Editor 


existen ch ck 


i. Mr. Will 


vhich is able to 


opold 


i 
r Le 


heel 


invented 
idjust w unbal 


ince automatically and continuously 


during driving 

[his device consists of a 
tubular ek 
structed 


which element can be se 


toroidal 


nent having specially con 


therein 


ured inside 


ind movabk veight 


| +} 
GCVICC 15 Lil¢ sub 


i wheel Ove! Lhe 
ject of a US 


vhich 


1 t 
pate nti 


i number of patent 
} 


эссп 


ipplication on 
laims ha 
illowed 
CAMPBELL PILCHER 
l r Montcla N. ] 


Military Bright Spots 
lo the Editor 

I he irticle 
Worm in the 


Was In sharp contrast reason 


ticle. We bx 


that our organization 


for helping with the 
lieve represent 
1 unique ind very effective method f 
militan 


Burcau of 


handling 
ment. I'he 


been very farsighted in giving its field 


research develop 


Ordnance has 


lhis frec 
workable 


tations unusual freedom 


} 


dom has produced effective 


designs for new weapons [his policy 
is in sharp contrast to some of the 


4 LETTERS 


onfusion inherent in other methods 


of doing military research where ade 
quate technical competence is not 
ivailable in the government 


We believe the 
Station works to diminish the 


it this 
lack of 


understanding which can develop be 


organization 


tween industry and the government in 
cle 11 
som 
bright spots do exist in our militan 
WILLIAM B. MCLEAN 

Technical Director 
Test Station 


Lake, Calif 


those development areas vher 


specihications are. not possible 


prog! ІТ! 


S. Naval 


Ordnance 
China 


Timing Belt 
lo the Editor 

In vour о! Feb 10 
[ ( Wh Don't They Resear h & 
Develop Mr. 1 \. Kremeyer re 


quests a timing belt which will permit 


issue under the 


the driv ing ¢ 


belt 


J Spro kets on both sides 
thereby 


ive in o 


f the permitting the 


posite direc 
поп 


We respi 


а ( 


tfully submit our roller 
italog which VC 


Jain. how rollei 


he way M 


h pc will CX 


| 
chain will perform 
\. Kremever wishes 
MICHAEL R. CONNER 

Chief Metallurgist 
Atlas Chain & Manufacturing Co 


Punch Card Instead of Key 
l'o the Editor 


ШТ item оп 
door locks" by R. Danbrowney in the 
Feb. 24 “Why Don’t They R & D 

most interesting. However, I don’t 


rstand how the idea, as described, 


‘radio-controlled 


und 
could prevent iny intruder from turn 
ing the dial of the 


nitter until the 


found 


unlocking trans 
proper Irequency was 
thereby unlocking the door 
effort than 


lox king door 


with a 
I suggest the 


conven 


rangement 
se a metal or plastic card with 
punched holes. Upon inserting the 
proper card іп the door a pickup de 
ice would operate the electrical un 
locking circuit. If 
insert the wrong card, the misplaced 


holes 


ictuate 


a burglar tried to 


could easily be arranged to 


alarm-ringing 
All the 


as well as the 


photoc ells or 


contact fingers. doors in the 


house, automobile, ga 


rage, etc., could have the same photo- 


cell arrangement so that only one key 
card carried, and all doors 
could be locked from one position if 


desired by providing the necessary т‹ 


need be 


lav circuit 

| don't suppose this is an original 
idea. The major practical difficulty 
may be electrical reliability; i.e., what 
happens if power fails, any of the elec 
trical components short circuits, etc. 
lhis may be an application for solar 
HAROLD BELOFSKY 

Bronx, New York 


batteries 


è Punched cards don’t seem like a big im 
provement over regular door keys. Suppose 
the tr 


two or three frequencies? Each lock would 


insmitted. signal was a mixture of 


have a tuned pickup to reject everything 


but its own special combination.—Ed 
| 


Lost Art 
Го Ње Editor 


[his is in reference to vour article, 
Individual Invention—a Lost Art?", 
bv Dr. William J]. Kroll (Feb. 24, 


p. 32 | agree, it is becoming a lost 
irt. Life is much more complex now 
than at the time of Edison 


ern, fully equipped laboratory simple 


In a mod 


things like the electric lamp or a radio 
could be developed in weeks rather 
than the years it took in the past. Edi 
to de 
lamp, but he was 


son was not alone in 
velop the electri 
the first to be 


the speed with which advanced elec 


trying 


successful. Consider 


tronic computers are developed today. 
Most 
complex affairs and are much more 
likely to be the product of a labora 
torv rather than of a lone 


new inventions now arc quite 


inventor. 
\nother handicap to the lone in 
ventor is the high cost of obtaining a 
patent. ‘The application fees are very 
small, but it costs at least $500 in pat 


ent attorney fees to obtain 


a patent. 
Јлмеѕ У, Вкарү 
St. Paul, Minn 


WATCH for the 


special 2-part Design 
Show Edition of PRODUCT ENGINEER- 
ING including a 28-page special re- 
port, “The Comes Into His 
Own 


on the Design Conference and Show 


Engineer 
and a separate 16-page section 
Program—also a Loop-area map апа 


eating guide for Chicago 
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Miracle Plant! Zoospores of some Miracle Instrument. This anemom- Man With Miracles. 


fungus cover their own length as fast as a eter catches a puff 


Sabrejet The bacterium Pseudomonas than 1 mile per 


aeruginosa (shown many times its size) has and accurate 


been clocked at 31.7 lengths per second are aide 


To do as well, proportionate to size, a the shaft rest 


15€ 


man would have to run 125 miles an hour low initial tor 


Miracles in Miniaturization 


New Age Of Miracles is miniaturiza- 

lion in industry. It's a new frontier as mag 

nificent as the colossal. With MPB bearinas 

the impossible miniaturization often be- 
comes practical; the pretty-good becomes about the 

perfect. MPB has the greatest wealth of ex Miniature Precision Bearings, 


perience in miniaturization in the bearing Pre f k e N.H 
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How to get better copies of your drawings 


Here are two white prints spliced together for your comparison. 
The copy on the left was made from a sensitized cloth inter- 
mediate. This intermediate, and the print produced from it, 
bear the same scars of age and wear as the old original drawing 


Io make the copy on the right, the worn original was 
reproduced on CRONAFLEX, Du Pont's amazing new engi- 
neering reproduction film. See how the CRONAFLEX inter- 
mediate has eliminated the kink marks, cleaned up the 
smudging, actually improved the drawing 


CRONAFLEX improves the copies of your drawings for 
several reasons. First, the physical characteristics of the films 
eliminate the kink and smudge marks from the prints. Second, 
the high contrast of CRONAFLEX gives you better inter- 
mediates, which means more legible blue or white prints. Third, 
because of the unexcelled matte surface of CRONAFLEX, you 
can do additional drafting or make corrections on “second 


originals” quickly, easily, and accurately 

CRONAFLEX engineering reproduction films are 
extremely versatile. They are available in three types: Direct 
Positive, Contact and Projection. All CRONAFLEX films are 
on Cronar® base, assuring unbelievable ruggedness, high 
dimensional stability, minimum moisture absorption 

CRONAFLEX will not tear, kink, shatter or become 
brittle with age or handling. CRONAFLEX has a matte finish 
that provides the finest pencil or ink acceptance. Lines do not 
smudge. Reproductions are cleaner, sharper, more legible 

Shouldn't you specify CRONAFLEX for your inter- 
mediates and "second originals"? 
FOR MORE INFORMATION on CRONAFLEX, write to: E. I 
du Pont de Nemours & Co. (Inc.), Photo Products Department, 
Wilmington 98, Delaware. In Canada: Du Pont Company of 
Canada (1956) Limited, Toronto 





T 
| 
| 
| 
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Better Things for Better Living 
... through Chemistry | 


 —————— — 


6 


DU PONT CRONAFLEX 


TRADEMARK 


for Functional Photography 


Photography with a purpose 


not an end in itself, but a means to an end 
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American... 


Rubbers that can take 600 F... 


. for several hours and operate effectively for long 
periods at 300 F, will be available commercially from 
a new DuPont plant scheduled to go onstream at the 
end of this Viton 
rubbers, copolymers of vinylidene fluoride and hexa- 


month. These are fluorocarbon 


fluoropropylene. They'll be expensive, and are not for 
But DuPont expected them to 


plenty of applications in jet engines, high tempera 


general use find 

ture equipment and the like 

white and 
standard 


In crud form, the new rubbers ire 


исе: They can be processed on 


Rare earths, synthetic sea water, 


ind magnesium oxide are among the materials 
that can help reduce corrosion in gas turbine engines 
310 steel at 1450 I make it 


possible to use residual fuel oil with a vanadium con- 


type stainless ind 
tent as high as 200 gpm, say Gulf researchers R. C. 
Amero, A. G. Rocchine, and C. | They 
say additives like these not only reduce certain types 
the 


combinations 


Trautman 


other 

Rare earth 
0.5RE:1Na 
| Vanadium); Manganese napthenate and potasssium 


3Mn:3K:1\ 


of corrosion, but also enhance ction of 
Most effective 


ind sodium napthenates 


idditives 


mol ratios 


irbonatc ind Manganese naphthe 


Masers go to work... 


in this new signal-generator, on display at the 
IRE Show. It uses an 


similar to the 


immonia maser, basically 


immonia “atomic clock,” and 


that 


they change from a higher to a lower energy state, 


takes 


idvantage of the fact immonia molecules. as 


oscillate at a frequency that varies less than one part 


in a billion. For this reason, the unit pictured here 
is able to generate a 23.8701294 kmeps signal with an 


l'or 


ind. their ipplications 


ıccuracy of plus or minus 0.0000005 kmc 


more information on masers, 


name maser comes 
Amplification 


, see PI Jan 


for microwave amplification (thc 
initial letters of ‘Microwave 
by Stimulated Emission of Radiation” 


597% р 10 


from the 


K-Band Signal Generator consists of ammonia reservoir 
top), getter-ion tube, high-voltage supply, and oscillation 
cavity Brook 
lyn, N. Y., makes this portable unit that weighs only 20 Ib., 
has an experimental price of $7,000 


Polytechnic Research & Development Co., 
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DE VELOPMENTS 
TO WATCH... 


rubber make O-rings, packings, seal 
wire jackets, and the like. DuPont 
for heat-resistant 


ind coatings 


equipment to 


diaphragms, hose, 


ilso expects them to serve as a bas 


ind. chemical resistant rubber cements 


ind notes that they not only stand oxygen and ozone, 


ind chlorinated hydro 


mineral acids and 


but also aliphatic, aromatic, 
dilute 
l'ensile strength at room temperature 1s 
Resilience it 
300F. 70¢ 


100 rt 


carbons ind. concentrated 


ilkalis 2000 


to 3000 psi; at 300 F, 


1000 psi 
rooni to 50%; at 


Elongation is 150 to 300 


temperature is 40 


ind 


ас... 

nate, sodium napthenate, 
3Mn:1.4Na:1\ 

Another 


dissolved in the oil or 


materials 


rorm of u 


finding: the 
idded in the 


Oil-soluble compounds, which ar 


interesting 
powders 
not irily mor 
not Additive costs 
mentioned 
ibout ll¢ 
ibout 125 small-scale burner tests 

Third Annual ASME G 
in Washington earlier this 


IMOTC expensive, IK 


the researchers 
terials 


lé to 


necess 


s than 


\ report on the investigation 


would range from k 


1DOVC 


»verıng 





American... 


(continued) DEVELOPMENTS 
TO WATCH... 


Valves, welded instead of cast 


o strength can be built in exactly where it’s the special advantages of this mater il and is modify 
needed, are being developed by Walworth Co., 60 ing standard valves, fittings, and regulators for missile 
E. 42nd St., New York 17. With this type of de ind nuclear use. Savs President F. W. Belz of Wal 

ign, it would not be necessary to add weight to a worth, “both bronze and carbon-steel valves and fit 


| ] 


1 
‹ сосы пеп оп missie ground 


whole unit to strengthen one section. The company tings are being 
isn't writing cast valves off, though. It's designing support equipment, handling oxvg« itrogen, and 


le-iron components that can capitalize o1 helium, and both gaseous and liquid props llants." 


Polyethylene parts weighing nearly 2 tons . 
have been produced at Allied Resinous Product boron-filled castings, they are probably destined for 


In Conneaut, Ohio, and the company expects itomic-energy us he important thing, though, 
to cast a 5000-Ib unit with wall thicknesses of is that polyethylene technology h 


15 progressed to a 
parts this size « be made. It should 


( open a good many design applications 


» 15 Ihe company cannot disclose the end point where 
these particular parts; but, because they ar 


First pictures of liquid brake . 


. developed by B. F. Goodrich for the Air Force tional. braking ісіп In addition to the obvious 
PI Mar. 10, ’58 р. 5 how how it’s built, how idvantage of prolonging brake lining and tire life, 
it's connected up for testing. Even at landing speeds the low operating temperature permits use of high 
is high as 160 mph, Goodrich says, the ig pi heat-treat axles, and is expected to permit con 
lisc-type brakes stay at temperatures “well below | ign experience is 


500 1 ompared wit! 1500 to 2000 F for conven rained ARG 


X1! 
Ж. 


braking system is shown on dynamometer stand (left), installed on plane for testing, (right 
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е А те ew 


EVEN DA VINCI’S DESIGN FOR A PUMP COULD HAVE 
BEEN BETTER WITH HELP FROM AN SMF ENGINEER. 


Ап & ” engineer never tends to tavor one or two types of bearings in his recommenda 


tions. That's because makes all fo vpes of ball and roller bearinas in over 3,000 
sizes. This gives our engineers the kind of flexibility they need to keep an 
оп any bearin 
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LINK-BELT P.I. V. means 


positive, infinitely variable speed control 


Where modern production machines 
and operations demand extremely 
accurate transmission of power with 
variable speed control, no other vari- 
able speed drive can match the effi- 
ciency of the Link-Belt P.1.V. Here's 
how it works. 
е 


Because it employs an exclusive 
metal, self-tooth-forming chain, 
Link-Belt P.I.V. permits instant and 
accurate speed changing without 
perceptible loss of speed—regard- 
less of load. And the variation can 
be accomplished without stopping 
the driven machine 

A mere turn of the control screw 
simultaneously varies effective diam- 
eters of conical wheels located on 
the input and output shafts. In turn, 
these radially grooved wheels mesh 
with the self-tooth-forming chain as- 
suring positive selection of speed. 

Call your nearby L-B office or 
authorized stock-carrying distribu- 
tor for Book 2274. 

> В i 

анан аннан канды ла LONG-LIFE ACCURACY and appli- installation as a separate unit or a 


tel nen. Chicane 1; To Save Bodens Then cation flexibility of Link-Belt P.I.V. are built-in part of a machine. Even great- 


Are Link-Belt Plants, Sales Offices, Stock Carry unmatched by any other variable speed er application flexibility can be gained 
ing Factory Branch Stores and Distributors in drive 


It's available in 8 sizes and 16 by making motor and helical gear sets 
All Principal Cities. Export Office: New York 


standard types, in capacities from 1⁄2 integral parts of the P.I. V. Of all-metal 
Canada, Scarboro Toronto 13); Australia 95 | | с › 
Marrickville (Sydney). N.S.W.: South Africa. to 25 hp—for horizontal or vertical construction, P.I.V. is totally enclosed, 
Springs. Representatives Throughout the World mounting. Compact design simplifies automatically lubricated. 


How LINK-BELT P.I.V. differs from other variable speed drives 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 


POSITIVE MESH of self PREVENTS SLIPPAGE because UNMATCHED ACCURACY is GREATER COMPACTNESS re 
tooth-forming chain with the P.I.V. drive chain does demonstrated by this actual 


sults from short-center 
grooved wheels assures full not depend on friction and comparison of maintained 


arrangement of drive mech 
rated hp at output shaft is unaffected by atmospher rpm of P.I.V. and three inism. Some P.I.V. mod 


All-metal construction ic conditions other variable speed drives els save 50% on floor space 
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American ---Washington 


DEVELOPMENTS 
TO WATCH 


Another boost in defense spending . . . 


is in the works. The Defense Dept. is putting e The Bell Telephone 

together а supplemental appropriation request of at Zeus anti-missile missile 
least $1.5 billion for fiscal 1959, starting July 1. This өііһс Air Force 
will be tacked on to the $39.1 billion budget sent to pellant ICBM which 
Congress in January, now under study by the House ground sites. The An 
Appropriations Committee. Reports are that ther contractor to direct deve 
will be still another supplemental mone request eral firms-among thx 
for the 1958-59 period to be drafted this fall Chemical, Grand Centi 

Odds are the latest request will include funds for roleum—are competing 
these projects ibcontract uidancc 

e Development and launching of space vehicles 
and satellites. Proposals are now pending before th« 
newly-organized Advanced Research Projects Agency 

e Continued production of Boeing’s B-52 heavy 
and KC-135 jet tanker, now scheduled to halt by 
the end of 1959 

e Construction of at least three mor 


powered, Polaris IRBM-armed submarines 


New federal subsidies for aid to education 


ire in trouble in Congress. The administra But mam 
tion's highly-touted, multi-faceted program may be ibout 
okayed in part, but odds are strongly against con 
gressional approval of the whole package. There's 
enthusiasm for federal scholorship-fellowship help 
for needy students, and expansion of the Na 
tional Science Foundation’s summer institute of 


brush up” courses for high school science teachers 


Anti-recession drive to put military orders . . 


in labor surplus areas will not have much im ment. It’s questionable whe 
pact on the pattern of development and produc be effectively expanded now 
tion of defense hardware. Fact is there's been a itary orders for such items 
policy for years, granting special preference to 


smaller companies in regions hard hit by unemplo: 


Top researchers and economists will meet here . . . 


May 20th to show what the impact of research speakers include 
and development spending has on the nation’s nomic Ad 
economy. At the meeting, prime emphasis will be President 
laid to the role of research and development spend 
ing and how it works toward the stabilization and 
the promotion of economic growth in this country’s Director of Res 
periods of recession ind Ralph J. Watkin 


) 


Sponsored by the National Science Foundation, 1€ The Brookings In 
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Worid-wide ... 


DEVELOPMENTS 
TO WATCH 


Nickel-free stainless steels . . . 


claimed to represent an advance over US allovs nitrogen alloy that they feel is “as good as chromium 
f this type (PI Dec. '56, p. 151) point up India's nickel steel." Whether or not their claims for this 
metallurgical progress. Proudly unveiling new facil particular alloy are justified, their combination of 
ities at the National Metallurgica iboratorv, Indian interest, abundant raw materials, and up-to-date re 


ts announced a new chrome-manganes« h f tic nake them well worth watching 


Rayon from bamboo . . 


may open new vistas for the Asian econonn government, believes he has a_ practic il process at 
ind new opportunitk n equipment design. Such a last Ihe Indian government apparently thinks 
process has long been sought, never quite found. But enough of it to sponsor design of a production plant 
Prof. Masao Horio, dean of the Kvoto U. engineering Now, the Japanese hope to interest the Pakistan In 


department, working on assignment from the Indian dustrial Development Corp. in a similar enterprise 


To cut dielectric losses 
use wool wax instead of petroleum impregnants Furthermore, the se of wool wax increases 
r capacitor researcher Div. of Ele ıpacıtance 10 2 ınd improves breakdown 
| ind Indu trength. Austi is are encouraging tests bv several 
We ' 


Aluminum tackles big new jobs 


Шо Ка Norwegian boat-builders, f ilicon alloy serves as both container and reflector 


instance Т ол ib ill-aluminum .— arm for the mercury lamps, and an aluminum ring is the 


iluminum-brass ng f e standard copper heat primar lamp-holdet photograph, below left The 
exchange! ee photograpl Elow right). Siemens Norwegian heatexchange tubing, made by A/S 
Schuckert, AG, Erlangen, Germany has a new di Skarpenord, Langesund, is to be sold throughout 


sign for a mercury road light in which an aluminum 


German road light takes six high-pressure mercury bulbs Heat-exchange tubing made of aluminum by Norwegian 
—1000; 3000; ог 5000 watt, uses aluminum reflector. company is being installed in new 38,000-ton tankers. 
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Liquid Heating Guide 


How to choose electric heaters 
for liquid heating applications 


Here is condensed information to help 
you get the most economical electric 
heaters for your liquid heating design 
probiem. 


Degrees F Tempe 


Three factors generally determine which 
type heater should be used for any par 
ticular liquid-heating application = 
are: the physical characteristics of 

container, the nature of the liquid, а 


the temperature requirements. 


General Electric ‘‘screw-in’’ immer 
sion heaters (a) have threaded headers, 
which make for easy and permanent 6.8 3: 
installation in pipes, tanks and vessels : [2 
"Over-the-side" immersion heaters (b) 66.8 
Maximum 
hang in tanks or containers, and besides Time 
being portable, they are ideally suited o EL. 
for heating rubber-lined tanks, lead 
lined tanks, tanks of wood, slate, an 
TABLE II Use This Table For Oil 
to heaters with threaded headers Amount of € 
subject t 
attack when immersed in certain liquids, 
G-E heaters are made in a variety of 
sheath materials so that they can be 
used for a wide range of liquids. Sheath 
materials of copper, steel, stainless steel 
nickel, nickel-plated copper, nickel 
silver, Inconel, Monel, cast iron and 
lead are all available 
General Electric heaters are ideally 
suited to heating a wide range of 
liquids: Water, oil, electroplating baths, 
cleaning compounds, 


other materials which are not adaptable 


Because some metals are 


chemical baths 

and other fluids. These liquids can be 

circulating or non-circulating; in open 6 
containers, closed or pressure, vessels, 70 24 


kettles, or steam generators. Heavy ыза ы 

viscous liquids, such as pitch, molasses, (hours) 

and asphalt can be heated by using a 

liquid jacket containing immersion to be heated, it is also often be 

heaters. a water jacket around the tank 
Where extremely corrosive liquids are sion heaters may be used 


GENERAL CD) ELECTRIC 
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TABLEI —Water, Alkaline or Plating Baths 


heating in 
Many times, 


rs (c) 


lesired 
right-hand 


Add 


f mplete informati 
ind ratings of General Electr 
call your General Elect 
Sales Office or send co 


DELIVERY TODAY: 
General Electric h 
lay from General 


PROMPT SHIPMENT: Gen 
nev lustrial Heati 
ville, Indiana, is 
‘ellent shippin 
production 
rest Gen 
Sales Office 


Section A723-26, General Electric Co., 
Schenectady 5, New York. 


Please send GEA-6305, heating water and 
baths; GEA-6306, heating oil and GEC- 
1005, catalog of G-E Heaters and Devices 


NAME 
COMPANY 
ADDRESS 
CITY 





. What’s happening in SCIENCE 


Planning for trips 
to the moon 


Four types of lunar flights are now 
Robert W. Buch 


| z 
heim ма fornia 


consideration 


under 


pa ( 


planned for d 
striking 
{ 


surface at full approach 


vith the vehicle 


3. Landings o1 mí ith the 
velocity reduced | level 
ible with the surviy 
payload 

{ 1 tablishm nt 
itellite of the moon 

For any or all of 
Buchheim, 


ompat 


il tolerance 


project 


For a better look inside 
\ Ik Ind ( исо» Tx ІП 


| 
ray mi photographs 
below that peri \ ial observation 
2000 poweı ith ar ccuracy and 
depth of focus that an ordinary micr 
scope cant match has been 
oped by Di H vard H 
Stanford 1 He sa 


qu intitative 


devel 
Pattee, Jr., of 


permit 


rpton measur¢ 


New microfluoroscope creates picture of 


object on fine-grained fluorescent screen 


14 SCIENCE 


have to be about 
time the vehicle reached a level a few 
earth; but 


getting to the moon is not just a prob 


hundred miles above the 


lem of attaining a high speed. It 
will have to be a precisely controlled 
speed. Buchheim estimates that toler 
inces on take-off speed must be on the 
rder of 10 ft/sec for flights aimed 
directly at the and 0.1 ft/sec 


for circumlunar flights with return to 


moon, 


| pres lected recoverv area 
As Krafft 


tolerance 


Ehricke points out, an 
| 


CITOI 


this small practicalh 


rules out “ballistic” 


unguided ) trave 
to the moon or to the nearby planets 
An error of 1 ft/sec 
cut-off, 
vould 


UUU mi 


ıt hyperbolic 
ibove the 


error of 


300 naut mi earth 


mean an more than 


Toc ket reac hed 
Venus 


1 
when the 


Mars OI 


vicinity of 


ments of mass, thickness, and content 
cubi 


ild be 


till photograph 


of structures down to micron 


size, and believes it shor useful 


or motion as well a 


In operation, it much like an 


ordinary fluoroscope, collecting ek 


tron beam radiation 


that has pa са 


through the object being viewed on a 


fluorescent screen. But special pho 


phors are used for the screen (metal 


te powde rs € ро: ited па ач irtz 


35,000 ft/sec by the 


briefs... 


Earth is British 
Measurements with 
1 cesium clock” (see PI 

Nov. 4, °57, p 12) at the Nationa 
Physical Laboratory that the 
length of day has increased one-thou 
sandth of a past two 
^s the British proudly note, this 


change 1s 


slowing down, 
scientists. report 


 atomk 


indicate 


second in the 


VCATS 


‘at least one hundred times 
15 the 


as great error in the clock.” 
Infrared cameras that can take daytime 
pictures of satellites are “progressing 


nicely," Eastman Kodak reports. One 


has been set up and 11 more are on 
the wav. Kodak engineers are develop 
ing special film for use in the cameras 

| fast, 


medium on an aerographic basc 


55.625-mm,  high-contrast 


plat« ind a special X-ray 


| 
used Ihe beam is 10 microns in 
dia, has a voltage of 10 kv, 
current of 100 mx 
Next 
sibility—is a 
Pattee, 
ire possible with certain organic dyes.” 
Also 
television-type 


ARG 


beam is 


and a 
roamps 
step—and a fascinating pos 
Says 


Completely grainless screens 


grainless screen 


He's working on them now 


being 


X-ray 


developed 1 


Canning micros pe 


Mica splinter, viewed under microfluoroscope, has shadowy appearance characteristic 


of X-ray pictures 


At right, for comparison, is conventional microscope view 
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CEC announces 
the new 
digital 

magnetic tape 


recorder [reproducer 


all transistorized electronics 

modular construction * 

starts and stops in less than 5 milliseconds 
high-speed servo response 

continuous -duty servo motors 
all-metal-surface magnetic heads 


jPACING aes ee ee 


uses ЛИ fo 1%” tape 
10%” reels with NARTB hubs 
designed for standard rack mounting 


size: 19" wide by 24%" high by 13” deep 


"52 
NOW AVAILABLE... Not merely a laboratory instrument, but a ' EGORDER/ 
fully ruggedized, reliable digital recorder designed for a whole gamut { - ДЕСЕН 
of industrial applications where long periods of unattended operation 
with minimum maintenance and down-time are paramount. Stand- 
ardized speeds, track -width and spacing, and start and stop distances 
assure complete compatibility with other digital tape transports and 
handlers. Contact your nearby CEC field office for complete information, 
or write for Bulletin CEC 1608-X5 





* Modularized components, such as Power Supply Unit 
at right, permit instant access and easy maintenance 


or replacement with minimum down-time 


Єў Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD RECORDER 





PRODUCT ENGINEERING * March 24, 1958 





n 


“ 


whats happening in MATERIALS 


but DofA scientists believe g for instance—to the foaming mixture. 


Plastics from research can bridge the gap For more information on foamed 
the feed bin? Hvbrid corn. vielding 50 to. 80 plastics both polvester and polyether 


f amylose has already been developed, types, ind for news of another 
rood for a steadw natural” material that alters foam 
increase rties, sce PI Sept 22, 21g p > 


ilot-plant stage (PE—Feb. 27, '58 When such starches are availabl ct. 21, '57, p. 6 


“5 


It’s beginning to look that way ind. "prospects ai 


Sugar-based resins are already in the 


it looks as though amy hev should not onlv p 1 
starch resins can provide new sins and coatings fiber , but also fe 4 
itings, films, and fibers. Says Paul jew synthetic fibers and for | briefs 
Kaplan of Stein, Hall & Co: *Amvlos | : 4 
م‎ | Aluminum has made it at last. The 
chemically similar to cellulose and  , í a 
| — Aluminum Association 15 now quoting 
excellent film-forming propertic 
! production figures in tons instead of 
gh strength Films and coat i : | 
| | bl aM ounds, apparently confident that the 
in be made soluble or insoluble . / . К 
Кере рте 
тасадан а, This foam wont stic innual level will stay m: mil 
IE 1 1 lion-and-a-half ton mark. OW рет 
they’ re potentialh \ plast 0 tl b ured | | | ] : 
| plastic foam that can be poures | +] industry. still boast: 
r | he plastics industi i i 
him-forme¢ ind expanded right around instru- ; | illion-pound" outputs, will 
ments and delicat parts, yet vO 1 1 j tox 
idhere to bare glass or metal, has been 
developed at Wright Air Development New process for gallium might in 
| 5 1 g 
Center. It was originally aimed at са Val i of this rare and 
1 


packaging ipplications to eliminate ісір bring its price 


need for paper or plastic wrapping t í from the current $1350 a Ib. 
protect the product from the foam 'atented b Y ww Chemica! engi 
Now. though. it sc | ha ral 1 the pr s Invo s treating the 
ich intages Igi I IH DICSSI t rogen Ch 1 Т hydro 
trength, in sed resilianci ) en bi it a temperature of 1300 


moldabilit: to 1700 One of gallium’s unusual 


cording to W AIX non-stick roperties 1S its wid 


( liquidus range 
imparted to either mi it 85 F, boils at 3600 plus 


PT "AB p 66 
ARG 


Clad steel in Britain 


Vinyl lad heeti £ conng gains 
n Britain as it is in this country. A 
| IQ sh Ww adhes 
t coating to base metal 15 now 
enough that material can be sub 
ted to rath CVE torming opera 
on vithout delamination l'his 
heeting, known as Stelvetite. i 
John Summers and Sons 
is à 0.014 
РУХ coating 
in lengths to 


lor other news 


cc PI Mar 


Plastic coating adheres well to steel 
even when the metal is deep-drawn or 
expanded Note how it conforms to 
sheared edges in photograph at far right 


Note, too, variety of textures 
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Cutaway section of Douglas Aircraft 
acoustic window used on the DC-7 be 
low. The noise barrier is an acryl 
pane (A) mounted in a foam rubber 
damper (B). Damper ts retained in a 
metal pan (C). A flexible HYPALON 
seal (D) is compressed between th« 
inner pane and the double thicknes 
outer window (E). A neoprene sea 


(F) is cemented to the metal retainer 


Douglas Aircraft seals new acoustic window 


with Du Pont neoprene and HYPALON 


Douglas Aircraft has developed an im tile at the low pressures found resistance to ozone 


proved acoustic window, designed fo high altitudes. and condense on the its resilient properties 


pressurized aircraft cabins. It is now in window panes.) heat, flexing. weath 
use on the DC-7, and à similar design Neoprene is resistant to o 
а. Я Р ТИ Douglas engineers chose HYPALON метте еқен 

will be used on the new jet DC-8. To 


| adrasion and cutl 
because it was the only elastomer to - R 


meet the rigid demands of flight con 


uppor ymbustion 
meet these specifications. HYPALON has support combust 


yns, two Du Pont elastomer neo , 4 
ditions, t 3 l Р е — E complete resistance to ozone Unlike 


prene and HYPALON were selected to Investigate the 
Du Pont neoj 


Neoprene is currenti 


most rubbers, it can be compounded in 


seal the window 
са eu a a wide range of stable colors vithout 


sacrificing its other properties. [his ver 

[he flexible seal between the noise ti 9 | . € қ : қ fuel line connector ne 
аше ѕу , bber resis hardening 

D in satile svnthetic ru er resists ul с hose and cable iacketine 

at extreme temperatures (250° I 


barrier and double pane (see 


diagram) required a resilient material : | | lexibil d in molded and ê 
920 ) an retains its. flexibility at 
with complete resistance to ozone and қ l " i | қ i fabric coating and col 
1 temperatures as low as +0) without 
high color stability. In addition, the ——— й ‘ TM more information on th« 


the use of a plasticizer 


material had to show good low tempera erties of thes 
ture flexibility without the addition of Neoprene was chosen for the thetic rubbers 
a plasticizer. (Plasticizers become vola seal (F in diagram) because of its hig below and mail 


Be 


HYPALON is a registered trademari амы 


іш 


| am particularly interested in 


ELASTOMERS IN ACTION Nao sS o Ж -. 


Send me a free copy of The Du Pont Elastomers 
a review of properties of neoprene and HYPALON 


Add my name to the free mailing list of the 
. 7 Elastomers Notebook (contains articles based Name 
06. и 5 рат. О 


on uses of Du Pont elastomers in industry F 
irm 


Better Things for Better Living ба ажалына Кн бышы 


... through Chemistry Elastomer Chemicals Dept. PE-3 
Wilmington 98, Delaware Cit 


Address 


y 


/ 





DESIGNING WITH ALUMINUM 


N0. 2 


This is one of a series of information 
sheets that discuss the properties of 
aluminum and its alloys with relation 
to design. Extra or missing copies of 
the series supplied on request. Address: 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., Department PD-1, 
919 N. Michigan Ave., Chicago 11, Ill. 


THE USE OF ADHESIVES IN FABRICATING 
ALUMINUM PRODUCTS 


LOW COST, VERSATILITY, EASY APPLICATION AND GOOD PHYSICAL 
AND CHEMICAL PROPERTIES ARE AMONG THE ADVANTAGES OF USING 
ADHESIVE BONDINGS IN FABRICATING ALUMINUM PRODUCTS. 


А, тноосн most proprietary adhe- 
sives are compounded for specific bond- 
ing jobs where certain properties are 
necessary, they are generally composed 
of the types listed in Table I. As the 
table shows, there are many methods of 
bonding, plus a variety of curing sched- 
ules. This versatility of adhesive bond- 
ing techniques and joints is the reason 
for their rapidly expanding use with 
aluminum. The simplicity of adhesive 
bonding has also contributed to this 
success. And the low cost of adhesives 
has helped them to gain access to jobs 
formerly held only by solders. 


Design Considerations 


Design possibilities with adhesively 
bonded aluminum structures are limited 
only by extremes of stress, temperature 
ind corrosive environment. Through 
the use of adhesives, aluminum can be 
joined to many different materials in 
one operation 


There is only one special considera 
tion in designing for the use of ad 
hesives in joining aluminum; peeling 
stresses should be kept as low as pos- 
sible. In some cases it may not be pos- 
sible to avoid them, but proper joint 
design will reduce them greatly, thereby 
assuring a long service life. Figure 1 
shows how joints may be designed to 
minimize peeling stresses which might 
otherwise exceed the strengths of the 
adhesives or the materials being joined. 


Pretreatments 


The pretreatments used in adhesive 
bonding of aluminum are concerned 
only with cleaning the surface. In most 
cases, itis not even necessary to remove 
the metal’s natural protective oxide 
coating. The cleaning treatment should 
be selected with joint strength require- 
ments in mind. 


18 


For lower strength joints, the ordi- 
nary mill finish of aluminum is clean 
enough. Solvent degreasing to remove 
thin films of production and handling 
oils is necessary for intermediate 
strength joints. Where the adhesive 
bond must develop the greatest strength 
possible, a chromic-sulfuric acid dip is 


FIG. | 


LAP JOINT OFFSET LAP JOINT 


Л. / ۸ 


INSET BUTT JOINT BUTT STRAP 


л 
а 


TEE JOINTS 


TUBE & PIPE JOINTS 


usually recommended as the best chem- 
ical cleaning method. When a variety of 
materials are to be bonded together, it 
may be necessary to use several differ- 
ent cleaning methods on the joint areas 
before bonding. 


Methods of Applying 


The adhesives themselves may be 
applied by any of several techniques 
depending upon the nature of the ad- 
hesives and the desired properties of 
the joint. Roller coating is particularly 
effective for high speed application of 
a thin coat of adhesive, as in the pro- 
duction of laminates. Various building 


materials are currently being adhe- 
sively laminated with aluminum foil to 
increase their thermal insulation prop- 


erties. 


For more limited areas, the adhesives 
may be applied by brush, blade or spray, 
which are the more familiar methods. 
However, certain adhesives are being 
adapted to mass production practice by 
their manufacturers who are turning 
them out in film form. This film is then 
cut into sheets, ribbons or special shapes 
which follow the contours of specific 
joint areas. These precut shapes are 
then assembled with the metal parts 
before curing. 


Curing 


Curing processes for adhesives used in 
bonding aluminum vary considerably 
with their type and form. The length of 
curing time may range from three sec- 
onds to 76 hours or more depending 
upon the type of adhesive and whether 
or not heat and pressure are applied to 
the assembled joint. Table I shows the 
curing times generally used with differ- 
ent types of adhesives. Either heat or 
pressure, or both, must be used to ob- 
tain the highest bond strengths. 


Properties of Adhesive Bonds 


Although adhesives have been used 
extensively in bonding aluminum and 
other metals in jewelry, electronic com- 
ponents and other relatively noncriti- 
cal items, they can also be used where 
strengths in the neighborhood of 8,000 
psi are required in tension or shear. 
Table II shows the strengths attainable 
with various adhesives when used to 
bond aluminum to aluminum. In gen- 
eral, adhesives are resistant to water 
and hydrocarbons, an important factor 
to the manufacturers of containers. 
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DESIGNING WITH ALUMINUM No. 27 (Continued) Kaiser Aluminum 


TABLE | 


ADHESIVES COMMONLY USED IN BONDING ALUMINUM“ 


Resistance to Performance in Use 
Usual Bonding Common Hydro- Non- 
Type Methods Curing Time Water carbons Structural Structural Typical Applications 


Polyvinyl Acetates Solvent Release At 250° F-350°F, Poor to Good to Poor Excellent Aluminum to aluminum, glass 
Water Evaporation 3 sec Fair Excellent ceramics, mica, wood, cork 
Reactivation leather, cloths, paper and 


many plastic films 


Cellulose Nitrates Solvent Release At room temp Excellent Excellent Aluminum to aluminum, glass 
90 min—24 hr wood, leather, cloths 
thermoplastic resins, etc 


Natural Rubbers Solvent Release Room temp. 24 hr, Excellent Excellent Aluminum to aluminum, tile 
Pressure 260° F-350°F, glass, wood and metal 
Vulcanization 10-30 тіп attachments 
Water Evaporation 


Synthetic Rubbers Solvent Release Room temp. 24 hr, Excellent Excellent Aluminum to rubbers, fabrics 
Pressure 2607 Ғ-3507Ғ, foils, plastics, etc 


Vulcanization 5—30 min 
Water Evaporation 


Alkyds Contact Pressure 10 min-24 hr Excellent Fair Excellent Aluminum laminations and as 
at room temp sealer 


Epoxys Catalyst 12-76 hr Excelle Excellent Excellent Aluminum to aluminum, glass 
Heat 10 min—24 hr ceramics, many plastics 
Contact Pressure cyclized rubbers and wood 

Phenolics Heat and 10 min ant Good Excellent Aluminum to aluminum, wood 
Pressure and glass. Adhesive modifiers 

Phenolic-vinyl Heat and 45 min > n Excellent Excellent Aluminum to aluminum and 
Pressure wood 

Phenolic-polyvinyl Heat and 45 min ^ >| Good Excellent Aluminum to aluminum, wood 


butyral Pressure synthetic rubber and plast 





Phenolic-polyvinyl Heat and 45 min {T elle Excellent Excellent Aluminum to alumir 
formal Pressure wood (aircraft con 
Phenolic-Neoprene Heat and 15-30 min > cellen Excellent Excellent Aluminum to alu 


Pressure 1nd many plast 
k 





Phenolic-Buna-N Heat and 15-30 min > cellent Excellen Excellent Aluminum to a 
Pressure nings and ele 


assemblies 


Many oroprietar 1 esives > rmul«c 1515 | number of bas 


Some of them offer great resistance to 


STRENGTH RANGE OF ADHESIVE BONDS 


Aluminum to Aluminum 


impact in shear, while others maintain 

their strengths at temperatures higher 
00°F. Typical Cure Approx. Tensile-Shear 

маа " та АЛЕ 2. Schedule Al to Al Bonds, psi Specific Application 


Natural and Synthetic Pre dry 1 hr 150°F 4 Aluminum nam 


Cost Advantages Rubbers 5 min/ 300°F /300 p appliance 


Polyvinyl! Acetates Solvent Release Aluminum sheet a 


230-250°F 5-10 min аша 
350° F '2-2 sec Aluminum 


Today, adhesives range in price from 
thirty-five cents to five dollars per 
pound. The lower priced adhesives are 
the type most generally used in making Phenolic Blends 60 min at 350°F and Aircraft str 
laminates, the more expensive types for 150 psi 

seam bonding. Because adhesives are Epoxys 2 hr at 150^F 6,000 to 8,000 وو و‎ ail 
applied at eight to nine pounds per 1000 10 min at 300°F aircraft structure 

square feet, the most expensive adhe- 

sive bond costs oniy one-third the price 

of an equivalent soldered joint. 


For further information and assist- nM 
ance in design or application of adhe- { К, 
sives to aluminum, contact the Kaiser I AISER 
Aluminum sales office listed in your и \ \ ALUMINUM 


telephone directory. Kaiser Aluminum \ 
& Chemical Sales, Inc., General Sales 


Office, Palmolive Bldg., Chicago 11, Illi- THE BRIGHT STAR OF METALS 
nois; Executive Office, Kaiser Bldg., 


Oakland 12, California. SEE "MAVERICK" * SUNDAY EVENINGS, ABC.TV NETWORK * CONSULT LOCAL TV LISTINGS 
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How your truth dollars 
help keep the Reds 
in the red 


e [he truth dollars vou give to 
Radio Free Europe help keep 
truth on the air behind the Iron 


Curtain. 


ind the truth 1s an enormous- 

ly disruptive force to the Reds. For it keeps 
their captive people thinking... wondering 

and less than completely dominated. 
Ihe truth keeps needling the Reds. Breaks 
through their monopoly of lies. Keeps them 
unsure. Off balance. And thus the truth 
keeps up to forty fully armed Red divisions 
tied up policing Russia's satellite countries. 
Forty divisions, mind you, that might 
otherwise be put to more aggressive use 


elsewhere . . . and who knows where? 


Your truth dollars keep the 29 super- 


powered transmitters of the Radio Free 
Europe network on the air . . . broadcasting 
the truth behind the Iron Curtain... 
every hour of every day. 

Why your truth dollars? 

Because Radio Free Europe is a private, 
non-profit organization supported by the 
voluntary contributions of American busi- 
ness and the American people. And your 
dollars are urgently needed to keep it on 
the air... to help operate its transmitters, 
pay for its equipment and supplies, and its 
scores of announcers and news analysts in 
5 languages. 

Help keep the Reds in the red. Send 
your truth dollars to Crusade for Freedom, 


care of your local postmaster. 


FREEDOM IS NOT FREE! 
Your Dollars Are Needed To Keep Radio Free Europe On The Air 


CRUSADE for FREEDOM 
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Product 
Engineering 


HORIZONS " 


Once upon a time, an eagle, a lion and a bear lived іп a quiet valley near the sea 
‘he valley was their whole world, but it was a large and fruitful land. The eag] 


soared on the high air currents near the mountains; the bear ranged the slopes f 


FAGLE berries and honey; the old lion ruled the great green plains. They rarely met, the 
, three great beasts. | 


ind each was king in his own domain 


But a flood came and water covered the plain The lion found himself king of 


only waterv wastes. The bear. too. almost drowned- but the eagle, with his high nest, 


1 


was safe. He helped the lion and the bear, led them to dry places ind brought them 


food. All the beasts admired and envied the eagle’s strong wings 
LION When the waters were finally beaten ba k, the ld lion wa exhausted [Л 
, ller animals, seeing this, laughed at his bedraggled coat. And the bear, grumpy 


is always, acted as if he had turned back the waters all by himself. He ate up an 
small animals who argued with him 


| 
M first the eagle went back to the high peaks—but the old lion couldn't seem t 


get his strength back, and the many small animals cried out for help. And so on 
BEAR iain the eagle ranged the valley. helping where he could, warning of the bear's « 


intentions. He brought life-giving presents and food, but threatened to bring n 
more unless the little animals helped each other against the bear 

[he bear soon realized that he needed the little animals. While he had k t 
give, he gave without exacting promises—to those animals close to his home. Th: 


came to his den and he let them play with his cubs to show they were “all animal 


together." Thus he talked of freedom, but bound the others to him 


l'hen the bear began to range further afield. He sent his cubs out and won awa 


the ibis, the Syrian lion, and made the elephant doubtful. He claimed he could 


throw rocks into the eagle's nest from the cliffs above. And when the eagk 


po^ 
softly, the other animals thought he was afraid. Thev forgot the eagle's many p 
ents. They doubted if he could protect them from the bea: 

lhe eagle was disturbed. He could only do what he thought was right, but 
troubles multiplied. There were so many to help—and his own eaglets needed atten 
tion. Unhappy, uncertain about what to do, he took a long flight across the valles 
Up, up he went in the limitless sky, reveling in his freedom—and then he realized 
that it was this freedom he had to give the other animals. Food and gifts w 


vere not 
ends in themselves, but means, tools, saws to cut the chains of toil and unthinking 
obedience 

He saw that he could not give his friends wings, but he might teach them how to 
make wings of their own. And he might teach them how to flv—the greatest gift 


of all, and one that needs to be given only once 
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Originally known as the Behlen Powr-Steer, this 
advanced rotary type hydraulic servo mechanism has 
proved highly successful on thousands of farm trac- 
tors of many models and makes. Behlen was first 
to offer power steering for row crop tractors, five 
years ago. For the past two years, Powr-Steer has 
been used on a leading farm tractor line as original 
equipment. Demand soon outstripped our production 
capacity. 

Now Behlen production facilities have been ex- 
panded to the point where we can offer our Hydraulic 
Servo Mechanism to a wide field of manufacturers 
of industrial heavy construction and agricultural 
equipment. From tractors to earth-movers. From 
fork-lift trucks to power shovels — every type of 
equipment where manual labor needs to be reduced. 


In supplying the hydraulic “muscle” of Behlen’s 
servo mechanism to your product, you will add magic 
to its sales appeal. 


We invite you to see how easily the Behlen Hy- 
draulic Servo Mechanism can be applied to your 
products as original equipment (or as extra equip- 
ment readily installed in the field). Your request 
(which will not obligate you in any way) will receive 
the personal attention of our production manager, 
Howard Christenson. 


Phone, write or wire 


BEHLEN MANUFACTURING COMPANY 
Dept. PE-3 Columbus, Nebraska 


World's largest manufacturer of tractor and grader power steering 
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NOW! Expanded production makes 
HYDRAULIC SERVO MECHANISM 


available to MORE original equipment manufacturers 





The Behlen Hydraulic Servo Mechanism, Rotary Type, 
Series 2000, can be used for power steering or wher- 
ever a rotary servo motion is required. Controller and 
actuating parts ore in one compact unit, for economy 
and simple installation. 


FULL 360° OPERATION 


The Behlen unit is a gear-type hydraulic mechanism (in 
contrast to the piston type on passenger cars and 
other equipment). The power source in the unit is a 
gear motor that will provide continuous 360? turning 
under full power in either direction. 


The power unit is mounted anywhere along the steer- 
ing shaft. While the Powr-Steer operates as a servo 
mechanism between steering source and wheels, it also 
blocks and controls wheel shocks. Does not affect 
steering ratio. Maintains full and positive control 
through mechanical iinkage in event of hydraulic 
power failure. 


Specialized engineers in our Hydraulic Division are 
ready to adapt Powr-Steer to your specific needs in 
any of hundreds of machinery and equipment appli- 
cations. 
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Can We Design World Weather? 


Technology is closing in on this age-old problem. But scientists 
around the world can't get past the threshold of weather 
control because of a skyful of uncertainties. 


New 
control 


YORK 
тау be 


novelty, it’s 


Criy—Though weather 
making news as a 
not vet thought of as a 
design market. But with meteorologists 
and other scientists close to important 
breakthroughs, control of weather may 
turn into a new field for designers 
\n up-to-date 


weather 


rundown of wher 


control stands now, what the 
like, 


reve ils po 


hardware situation looks ind 


what still has to be done, 


tential for tomorrow’s 


| WHERE WEATHER CONTROL 
STANDS TODAY 
Scien 

weather 

do littl 

build 


iction 


Dropping 1 
a 


рир 
| 


immediat um 


its need { Ing 


ind killing 


the 


iut seceding l 


ing the moisture down bv providing 


| 
freezing particles of drv ice or silver 


that act as 
les coalesce to form drops 


iodide nuclei, around which 


water parti 
Experimenters believe seeding can 


control lightning as well as produce 


cloud-to-ground 


_ 


rain. Because most 


lightning originates with large con 
vective clouds, seeding to release mois 
1 cloud’s life, and while 


should block 


potential—and 


early in 
still at a 


buildup of 


ture 


it s low level, 
resultant 
Hailstorms and hur 


blocked the 


electrical storms 


ricanes might be same 
wa 


Ihe 


tee on Weather Control, in evaluating 


President's Advisory Commit 


weather modification, found seeding 


of winter clouds in mountain 


areas 
increased precipitation 10 to 15° 


l'ests to control lightening and hail 


however, have 
But 
establish a firm basis for 
research that will most likely lead tí 


control 


storms proved incon 


clusive results of cloud seeding 


iccelerated 


i degree of over the atmo 


iccording to the Committec 
Unfortunately, funds for re 
ШТ 


$15 


phe re,” 
SCAT( h do 
Weather 


million for 


not fall as gentle rain 


Bureau's request for 


program to determine 
could be diverted 
has just been turned down. And much 
too 


oordinated for the job 


l ПҮүс-үсат 


whether cyclones 


ther research. is considered 


т | 
poradu 


ind unc 


$ 


› PX done 


í 
) MUCH EQUIPMENT 
[ ALREADY AT WORK 


ontrol 


| i 
ind. moxctihc: 


the JOKE 


+: 
It mal 
, transmit 


But some apparatu 
ped for direct cont 


crimental control work 
Silver-iodide generators. |n th 


loped bı м 


Institute 


rator deve 


R earch 


of apparatus for 


ind. control 1 + 


dide fC [ ni 
in aspirator tube into 

mixture 15 | 
flame 


tubs 


propane Lhe 
high 


( ooling 


K mper iture im a 
baffles 


from heating 


in the 


the acetone 


CAUSE \ рот lock 


Portable Cold Box. This 


tudv concentrations 


natural and artificia 


MRPs chamber i5 
35 ( for the necess 


iur sample is forced into 


he box 


i 


ind cooled. Th 


и a 
humidifier adds moisture 
ontains 


stals will for 


sample 


| 1 
h рег 1 


st chamber 


Expansion box 


Drs. Teller and Bush on Weather Control 


Many scientists feel some de- 
gree of weather control is within 
grasp—if only funds were avail- 
able for more preliminary basic 
and applied research. Their pub- 
lic statements reflect a sense of 
urgency, and hope. 

Dr. Edward Teller told a Senate 
committee that Russia might re- 
duce the US to a second-class 
power by controlling the weather 
to a point where they could de- 
prive this nation of moisture. 
And said Teller, “I would not be 
surprised if (the Soviets) accom- 
plished it in five years or failed 
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the next fifty." 

Dr. Vannevar Bush, of MIT, 
says, It is entirely possible, were 
he wise enough, that man could 
produce favorable effects, 
haps ої 


to do it in 


per- 
enormous 
significance, transforming his en- 


practical 


vironment to render it more salu- 
tary for his purposes. In or- 
der to meteorological 
matters all we need to do is un- 
derstand them better than we do 
now. When we understand them 
least predict 
weather with assurance for rea- 


sonable intervals in the future.” 


control 


fully, we can at 
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perature crvstals 


| 
form and fall into the supercooled 


it is expanded. Ice 


rar where they can be counted 


5 


u 
lime-lapse camera. This is a field 
cloud forma 
MRI's 


era can be set to photog: iph at inter 


tool that photograph 


tions at regular intervals cam 


vals between 1.5 and 15 sec. The cam 


1 100-ft reel of 1¢ 


mechanism tí 


era has mm film, a 


timing-tnggering trip 
the camera shutter and a spring-wind 
device that winds the spring motor to 
hold Meterologists are look 


ing for a design improvement that will 


tension 


iutomaticall, control camera dia 


phragm so correct can be 


exposure 


maintained while camera is unat 


tended 


Atmospheric-electricity recorder. 


This three-piece tem measures and 


records electric potential at ground 


С MRI recorder 


ipped with radioactive 


in lude а 
ро! niun 
have ow resistance and 

in the surrounding aii 
n th« $ picked up by an 
whos 


rder that chart 


implific I 


Ihe amplifier 
th« 
measure 
At about 
scale, a 


| 


element in the recorder [ee 


back loop alte: ensitivits 


Computers, coming into use now in 
control 


the workhorse of 


weather ire expected to be 


both ТС“ irch and 


Weather Bureau ha 


forecasting ШТ 


------------- 


3 


recently installed an IBM 704 at Suit 
Md., that data 


from around the countrv and use it to 


land, will assemble 
describe the broad circulatory air pat 
terns at various altitudes. ‘The reports 
will be passed to local bureaus to help 
with forecasts 

Radar is coming into increasing use, 
and aircraft, of course, are used where 
he 


quiring valuable experience with these 
tools 


possible military services are ac 


items as weather-control 


WHAT'S COMING 
IN WEATHER CONTROL 


efforts of the 
still 
the word that describes what we know 
about loo little is 
ibout the chemical and physical mech 


Despite the best 


world’s scientists, uncertainty is 


1 


weather known 


inisms of the atmosphere. Not enough 


is known about size, chemical struc 


ture, temperature moisture content 


1 clouds 


ı bout water 


ınd radiation Nor is enough 


known vapor and gases in 
the atmosphere, electrical fields, and 

crystals. Yet seeding 
on all of these variables 

Meteorologists face uncertainties on 
too. Thes that 
veather patterns depend on absorp 
reflection of 
ind that the 
powers the 


s dée px ndent 


1 larger scale know 


tion and radiation from 
radiation 
But 


they don’t know how the earth’s con 


the sun, sun’s 


earth’s air currents 
hguration, the atmosphere's composi 
and many 
other variables affect radiation 

[hats wh: 
over th« 


tion, the moisture balance, 


weather-control tactics 
next few vears will be aimed 
it small modifications of local storms 
More ambitious attempts have to wait 
for improved equipment design; es 
pecially needed are more precision and 
versatility 

I'he 


set up eventually an automatic system 


weather bureau would like to 


for information gathering and report 


Who needs a skyhook .. . 


for fire-fighting? This West German aerial 
rises 203 ft 
can be elevated to 78 


stairway about 20 stories), 
in 60 sec, and ex- 
Chassis has 
180-hp engine, weighs about 24.5 tons 
Telephone and walkie-talkie provides con- 
tact between ground and top of ladder 
Underside of 


lowering very old or very young. Revolv- 


tends fully in about 2 min. 


stairway has elevator for 
ing ladder comes equipped with a fire 
pump that has an output of 955 gpm at 
113 psi. Builder is Carl Metz of Karlsruhe 


ing. Data would be collected at obser 


vation points, teletyped to the central 
computer, analyzed to produce a basic 
and relaved to other 


weather map, 


bureaus for local forecasts. 
Later, large-scale weather-modifica 
efforts 


hese will “require methods that alter 


tion would be considered 


the large-scale atmospheric circula 


tions, possibly through changes in 
radiation balance 

Artificial 
tained over some 


And 
controlled bv spreading a monomok 


clouds might be main 


regions to act as r 
might be 


flectors evaporation 


cular flm of cetyl alcohol over water 


[his would 


surfaces idjust moisture 


balance 


Ihe 


great air masses, to determine not onh 


ultimate aim is to control the 


weather, but climate over great patches 


of the globe 


Coming: Hard, Flexible 


Nickel Electroforms 


NEW Metachemical Process 
Ltd, € . England, has 
1 new 
hard, 


Compan 


YORK 
rawle\ innounced 


making extremely 


nickel electroforms 
chairman H. Denis Hughes 
şs the nickel tests at | 


process fol 


flexible 


Brinell 600. 
high-strength lectro 


Metachemical 


round the 


Го make 


forms, puts a plastic 


сохет mandrel on which 


nickel is deposited in a plating bath 


$ 


Grain size of the plastic sheet—it’s 


ictually 15 plastic, 85 conduc 


tive material—measures about 0.00002 
the metal 


mandrel runs around 0.003 in 


in; grain size of iverage 

Ihe tightly packed grain structure 
of th« plastic sheet causes the nickel 
to build a fine grain structure, which 
greatly influences physical properties 
of the nickel 


ing tests have not been made 


Annealing or cold work 


Metachemical produces electroforms 


to protect de-icer elements of air 
plane propellers from damage by fly 
ing rocks when the plane lands. The 
cemented to the propeller 


Hughes 


ipplications of electro 


forms ar 
with 


many 


сроху adhesives. 
other 
forms to protect surfaces subject to 
Con 


SCIVC 


sees 


СТОМОП OI corrosion 


nickel 


1 
is liners for chemical-proces 


damage. 


ceivably could 


coatings 
equip 
ment, automobile bumpers, boat pro 


pellors or kitchen counters 





Jr. Rocketeer Savvy Spurs Army-ARS Safety Programs 


New Yor«x—Don’t underestimate the 
science-savvy of America’s youth bent 
on building homemade rockets 

Letters, arriving at First Army Hq 
on Governors Island at the rate of 
10 to 20 a day show plenty of com 
mon sense and determined dedica 
tion. Here's a sampling 

We think it would be a great 
idea if vou would take the junior 
rocketeers' and merge them into one 
Or two societies under Army supervi 
sion Meetings would be held every 
weekend or so. This would help many 
1 young man toward a career in astr 


nautics and rocket 





Another: "The fuels we ar using 
ire potassium nitrate, zinc dust, stron- 
tum nitrate, powdered magnesium 
metal sulphur, ind magnesium metal 
t TY 
| 
LOTS OF LETTERS 
\ ї | lett | “АҢ th ‚ . 
| E ic i sin Wanted: one launching site 
isi | th = | for "Mark | 915 ft long Jr. Rocketeer missile shown at recent Hayden Pla 
i : І meeting. Rocket, see photo, right, weighs approximately 60 lb, has cold-rolled stee« 
Mark | l t te in 1 housing for propulsion section, aluminum for instrument housing Propellant 
ket ach nt. It stands 94 ft sulphur) will give the rocket a 150-lb. takeoff thrust to send it up 5 miles in a 7 
tall, is 4 in. d ( nponents includ trajectory. Instrument package includes 8mm camera and specia nouse 
in *S-mm im 1 | controlled Also, there’s a parachute for complete unit recovery. Designer reports $500 equi 
pal ichute rel Is nechan п. г ота investment, approximately 1000 boy-hours of time. Other model units include п Jt 
ing instruments to measure tmo launching rack for smaller-scale projectile (left and two midget hand-held 
phe ind an г! ght ch imber t Standing (background s Capt. Bertrand R. Brinley, First Army Hq 
1 immodat Ж ng nisn R 
nt test WCI mad \\ th 1 mou itht rim iT [ t [ t 1 t м 
Another lad lament Put vourself X iunchin t in nizat I Ot 
in the shoe Kf a 12-vear-old bov wh м iot out t 10 1 сё l I it 
wants to become a ientist and i rocketeer explains Capt. Bertrand Also in the works under ARS 
topped because of n: proving ground R. Brin it First Arn Hq In it 
Believe me, it is discouraging. Mavbe tead, we hope that soon th \ | [ ке! 
omeday I will be down at Сар ible to get profes onal dan n 
Canaveral firing a manned rocket t rocket design and flight testin 
the moon.” through a ordinated prog { () . р S t 
First Army is currently studying di upervised question-and-answ nique ower ys em 
velopment of a program for amateur 15510П mpetit model itest SCHENECTADY Prima t 
rocket builders that would include ind group launchin neet h f ( | t int 
professional instruction in design and ictivitv would tie in with effort f plici t t 
launching problems, and demonstrate industry and educational grout па il Electi 
ill-important safety techniques for var bring together some 125 amateu - Оп 
10115 propellants \ recent question eteer groups that have indicat nt no | t 
naire to teenage experimenters in the tan protes опа! sponsorshi] ГОТ tat 
metropolitan-N.Y. area indicates that In Washington, non-prof nal urrent 
many respondents have given littk ocket builders are getting help from nsist f 
thought to potential danger in a mis the National ( ipital sect t of. Ai iat vith tit l 
hre Or an erratic trajectori in Rocket Societv under tion manent іспе! tat it 
Io counteract the dangers inherent f Lt. Col. Charles M. Parkin, J it imp., 3 
in rocket powered with match head Engineer Research and D t th 
which can quickly turn into a lethal Laboratory, Ft. Bel Va. Th ecd tt 
bomb, Army is officially urging all gram in d up 
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Plant and 


W ASHINGTON—Observers here are 
ut the state of 
rures shown п 
those that 

har lest 
the 1 Sharp decline 
ins of busi s to build new 
id buy new production equip 
ind the decreased spending, al 


| 
this 


11 


шаа ] 
Шоп К ear than last 


LI carried 
h to the business slide 
of the high 


not all of them 


through 


point 


Mirror, Mirror 


Alcoa's new high-luster aluminum sheet 


alloy (aluminum-magnesium-silicon-copper 
got this finish by polishing and brighten 
Designated X5457 


high-luster 


ing before anodizing 
to Alcoa's 
X6463. The 
has mechanical properties similar to those 
of 5357 and rolled to the 
manufacturing specifications. Though the 


well, it 


if is a companion 


extrusion alloy, new alloy 


can be same 


material will color anodize was 


especially designed for natural color use 


to compete with chrome plating 
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1957 


(millions 


Manufacturing 

Durable Goods Industries 
Non-durable Goods Industries 
Mining 

Railroads 

Transportation, other than rail 
Public utilities 


Communications, commercial and other 


Total 5,962 


Source 


Commerce Dept ond the Securities Exchange Commission 


Equipment Additions Hit by Recession Signs 


2nd Qtr. 
1958 


Estimate 


1958 


(millions) 


Percent 
Chong 


Ist Qtr 
1958 


Estimate 


414 
098 12 2,536 


32,074 8,234 8,423 


Not seasonally adjusted 


French Speed 
Engineer Study 


innual 
Ihe new 
ition is for a rate o +.0-billion 


5-billion thi 


the vear ) compared t 
but o 
Л i M 
€ ut 
| 


Som $6.4-billion of new 
ipacity will be put in place this year 
f utility executives carrs 


their plans, up 4 over 1957 
Here is the trend for the 
groups ł 
Durable 
manufacturing 
Nondurabl 
ing Down 15 
Mining Down 15 
Railroads Down 38% lk 


Other tr Down 19 


other majo 
good 


Down ) A 


manufactur it 


insportation 


long a pel mer in thes Britain 
to educate 
through with ti 


il experience bu € ne 


the theory behind what the 
nightly 


Sunday 
14+ hours 
ctures 


work 


| 


1 
irk Stat 
engineer, recently told the 
lemy of Moral and Political Sci 
Franci 
| 


engineerin liploma 


1 
папас‹ out 


ule the U.S. trained 75.000, 


12,00 ind Russia 165,000 


lhe idea launched here in Grenoble 


WOTKCTS who ha р! к 


er studied 
ire doing 


h vear 200 workers, from 20 to 


IA 


vears old. have two-hour courses 


work | hose 


Gre noble OI 
Saturday 


after finishing 


come from outside 
work all da: 


morning. ‘The 


and 
total 


|i week and, for each hour of 


iburbs 


courses 


there is 14 hours of practical 
English is obligatory 
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Plastics in Cars on the Upswing 


e Gears, bushings, seat covers, inside and outside trim, prime 


coats are but a few automotive uses of plastics today. 


THE FIELD FOR PLASTICS 


* Foresee 60 Ib. per car in 1965; compared with 20 lb. today. 


e Molded bucket seats, instrument panels, a high temperature 
resistant, high impact strength phenolic premix are some 
new developments our Detroit Editor, Felix Giordano, sees 


for the future. 


Drrngorr—Big 
iutomobil 


that à new 


ompanx 


па n th 


cheapen their | 

mind I hes COM panies 
their icceptance ilmo 
ind piecemeal, using 

rials in individual appli 


1 
mostly a replacement for 
tablished material [1115 


sometim 
forces the plastic into a 
which thev were unsuited, mosth 
cause of the cost factor 

I'he situation has largely changed 
especially through the increased 
of thermoplastic materials. And th 
iutomobile manufacturers, who in the 


wal f materials generally follow 
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THE PLASTICS HOLD ON 


{ 


Bearings and bushings 


\ 


Plastic window mechanisms 


Electrical 


+ 


nnt 
lransparent. plastics 
| i 


! 1 loht 
in ! ign 


| 
Offering service to the auto- 


motive industry, Bakelite, Du 
Pont, General Tire & Rubber Co., 
Monsanto, and Rohm & Hass 
have set up engineering consult- 
ing offices in Detroit | 
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1 


on the hig pened the market for one-shot vin 


compres moldings, like dome lamp brackets 


| ' 
ind o he 


WHAT'S COMING 


| ) 
ions 1s long, but 
tri feel it 1S 


i real breakthrough 


plastic indu only on 


thre shold о! 
expansion 1n 
mat 


€ points 


that mam rials in use ten 


irs ago would uitable toda 
1 
ind that the pl industri 


ontinuous process of impro 
products developing them 
| 


e A^ 


propt rties to suit thi 


phen 11 


» thei 


own 
not to us 


rial 


tomed 


should 


pened new possibilit 
| са | пп 


premixes are used widely on now, 
that 


та | о | embled seams to 


molding of heater housings and ind piece 


reinforcement 
ri ) I м І expensive 
expected to find ould be 


trunk | | stvrene ( | pice ГІ st ind |l 


doors, th« 


ror 11 You could 


hold-dow 10 whole do 


same engi 
go further. 
out of plastic 
Foams are ind window crank mechan 
Film 


weather barrier rotect 


VISOI ind sheeting serve 151 tw | ed a mini 


1 


upholste I I па ishing. It 


inything 
to throw 


and Irc used ГІ I DaCkagin 
Metalizings í ylar film at 


па һа 
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Now-a Tape-controlled 


Production Line! 


Automat 


ontrol has been successfully applied 


Los ANGELES 


to a series of machine tools on suc 


ive operation ind can make a 


riety of parts simph bv a change of 
tape without stopping the machine 

Hughes Aircraft Co. here, workin 
Kearney & Trecker Corp., Milw 


demonstrated the new Digitap« 


' witl 


IKC( 


ipplied to a milling machine 


ind a boring machine in a sing] 


111 1 11 


ONE OPERATOR 


tape i 


Max num 


lhe transfer 


| 


ill machin 


tape-contro 


Nineteen 


building bk 


1 
| 


the contro 
Ма hine К 


standard. Each 


ind most 
element ire 
three tandard 
controlled 


bases provides 
three-dimensional 
contro 


movements plus one or mor 


ible spindles Interchangeable bar 
on each basic ma 


tools for 


rel he ids 
hold 


I boring 


milling, drilling 


mai he 


( hine 
Barrels 
hours 


hanged in several 


\s presently operated, the li 


bed carrvin 


past the 


imsfer 
three NOI 
turn, in the order 


| 
Пас 
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A-Plant Competes 
with Conventional Fuels 


San Francisco—Pacific Gas & Elec- 
tric Co. plans to build a $20 million 
itomic-power plant near Eureka that 
will generate power at a price compet 
tive with local steam power ШТ plant, 
though rated at 50,000 kw, is expected 
to generate 60,000 kw. Steam will be 
produced by a boiling-water reactor 
l'uel will be 255-enriched uranium ox 
ide pellets clad in zircaloy. Fuel life is 
34 to 44 

he new facility will be de 


ind built by Bechte 


estimated at between 


price turnkey basis, the 
of this tvpe for a nucle 


] 
ind electric 


КЕ 
А. 
Y 


Giant magnesium extrusions 
for aircraft landing mat lie on runout 
table of Dow’s 13,200-ton press 
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Bits 
and 


Pieces 


LOOK MA, NO WHEELS! 


the nuclear plant cost would be 
mulls ре! kwh. Conversely, if the be 
ul or gas-fired plant was operated 


load Factor it voule 


be reduced to 6.5 mill Shipping 

port nuclear reactor is operating at 65 | 

mills per kwh—quite high, but valuabl would maintain 
is being gained for fut ıuclear feet. It could 


Stronger Magnesium 


Extrusions Coming 


NO MORE ASH CANS? 


\ ig to A 
WAD( 


28 in., and 
OD 


THE ENGINEERING WEEK 
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МІ РҮЕКҮЕОАҮЕМ MISLY! POSRYEDSTVOM КҮЕСНҮІ 


Have we got a good one yet? If not, what's all the holdup? What's so 
difficult about it? How would it work anyway? Answers to these 
and other questions are becoming more and more important to engineers 


and scientists. Here is a simple survey of the complex problems involved. 


THE TRANSLATING MACHIN 


DOUGLAS C. GREENWOOD, 


А THE MACHINE 


| 
rd reader an the. 


nformation f » the processing unit that compar 


+ 


input vith master data stored on a permanen 
! emory drum Output trom the processing unit is f d 
\ ' i | | 
We may have to s IC. TOI [ | printei [һе tr slation ippears оп the papel 
still 


rood cnou oming from the print 
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WE TRANSMIT THOUGHTS BY MEANS OF SPEECH 


C SYNTACTIC TRANSLATION 


B LEXICAL—Word-for-word Translation 


\ 


ос о! ipparatu 
All the alternat 
in. bracket It 
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nnl г 


p^ J 


“ ЛЫТ Л 


N ! 


many instructi 
required 1 imulate the flight of 
More 1 nt 1 group it Georgetown Uni 


Же thod. (PE—D D SEMANTICS—"We will bury you.” 
Ca d new programming method е‹ 


| 55 his method will be tested at Washington soot [here is a fairly common Russian phrase We wil 
An IBM 705 machine will be used to translate a 30-pag« Old a funeri over vou It me “We will still 


Russian paper on chemistry [The electronic “dic е here after you’re gone,” or “Communism will out 
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Е FUTURE DEVELOPMENTS 
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THE QUESTION: 


Who Should Have Responsibility for New-product Planning? 


“The customer does the new-product 
planning... 


We find out what the customer wants and needs, then build it. We have 
res of men in the field, all of whom have been s ially briefed to keep 
their eyes and cars open for new-product | sil ies based on needs they 
ee exist and hear expressed 
Our salesmen and engineers natural pend iod deal me in com 
panies talking to executive We have seer big corporations shudder 
when thev see clectroni equipment represe mel of hundreds 
f thousands and even millions of | 
heard executives mall and medium 
puter which would perform many of the 


ost the could itor Ih ( C01 


HUGH L. CLARY Computing Machin 
President, Clary Corp 
San Gabriel, Calif 


"New products are so vital... 


to the growth of a company that the entire organization must 


responsibility for their development. However, only the chief ex 


define the « грога{‹ goals, establish product policy, and provide the pers] 
tive required to judge investment risks. He establishes the favorable develop 
ment climate and stimulates all personnel by his continuing interest 


As the company grow the pressure of current business makes it increa 


ingly difficult for the executive to give long-range product planning thi 
systematic attention required. ‘To make sure this is done, he often assign 


the determination of facts, the recommendation of the program, and th« 


oordination of development, once approved, to either a full-time staff CLARK CRAWFORD 


member or committee. However, the executive alone retains the deci 


making responsibility at the divisional as well as the corporate level. In Corning Glass Works 


Coordinator, Pyroceram Products 


ise of product diversification within the division, an additional assignment 
may be advisable for each major product line 


“Most important is that the need for a long-range new product plan be 


recognized, that a systematic determination of facts and programs for 


exccutive decision be organized, and that continuous follow up be main 
1 


tained so that the approved program reflects current conditions and works a 


the management plan for future proht 
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OF VIEW 


"The Sales De 


hould Ix C5] sib [ 1 


tion of the cl 1\ ге 1 in obtain to vel guidance and 


partment... 


1 { lanning re 


| 1 company и e new-product 

the needs of the market Market 

ct on the basic design іррі ach, 
1, 


| Di posed new produ Sales als 


Í 
і і 


кес 1: x | а 
in and shor T ir ) planning as it affects the 


Engineering, Manufacturing, and Financial Departments 
New-prod planning t па! у the responsibility of a 
Manager, Product Dev 
en a New Products Department within the Sales 
f this | 11 | 


up should be well-d 
support pi vided, to produce fii 
| | 


DOGAN H. ARTHUR 


Vice-president Sales, Titeflex, Inc 


Springfield, Mass 


1 


hould be a maior 


“New product planning... 


itv of al [ 
f previously 
1 compli hed throug 
ident ex 
manutactu 
vcl pm nt 


ubmitted 


WILLIAM E. ROBERTS 


Executive Vice-president 


Bell & Howell Co 


manufacturing pt 


ng departmen 
C HCW produ (5 
Ё the busin 

bi 11 


umes tl 


ind. delegate 


int pi duct pla 
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AUTO BODY is also by students of 


the Dutch industrial design academy 


OIL HEATER was designed by 
W. Gilles for DRU. 


COFFEE GRINDER 
is by W. Jaarsveld, 


for De Vecht. 
WEIGHING MACHINE, 
A. G. C. van Westvenen, 


for Oiland N. V. 


SKETCHES are of present food mill and a student's proposal 


for redesign. Three-dimensional shape study is from this same 


project, at Ho and's new Academy for Industrial Design 


CAPSTAN LATHE, 
left, wos designed for 
N. V. Nederlandshe Ma 

chinefabrik. Heavy-duty 
lathe, right, with copy- 
ing attachment, is made 
by same manufacturer 

Both machines designed 
by group known as 


Artillerie Inrichtingen 
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Design consciousness is sharply on the 


increase in Holland, where much headway 

has been made since 1950. In most 

enterprises, the notion, "Why change our 

products as long as they sell?", has made way : = 

for more advanced ideas. Progress is being 1 ; еы 


made quantitatively (in the number of 


enterprises employing an industrial designer SECTIONAL, OR JOINTED, STREETCAR, shown in service 


` cione ‚| ; ! ! f 
or consultant designers) as well as sterdam street, was designed by F. Kramer and G. Penraat for 
qualitatively 

Ihe Dutch designer, with some 


exceptions, is still comparatively 


unknown 
abroad. This is because very few Dutch 
manufacturing enterprises have products on 


the world market in significant amounts 


SIX-CYLINDER KROMHOUT DIESEL ENGINE has 


A 195 
w 173 


6 version 


However, the newly founded European 
Common Market should create a 
outlet for Dutch industrial products, Design 
in Holland will then play an increasingly 
important role 

[he fledgling Academy for Indust 
Design is an example of how recently 

| 


concern with design has developed in 


Holland. The Academy was established on 


two years ago, in 1956, It offers a time 
course of four years and one practice 
The Academy begins оп a secondary-scl 
level and includes a general education. At 
present there are about 30 students (10 per 
class). Its establishment at Eindhoven 
(Philip’s headquarters) means that the 
direction of the courses is highly technical 
The Association of Industrial Designers 
was established in Amsterdam six years ago 
[his association now has some 35 members 
All of them are practitioner-designers eithe 
employed by an individual concern or as 
free-lance consultants. Each must have at 
least two years of professional practice and 
at least one design product under his name 
[he typical designer-member of the 
Association has a thorough knowledge not 
only of drawing and art, but of engineering 


industrial techniques and marketing as well 
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Ball-bearing way cartridges 
ease traversing .. . 





Nut that punches 





: r reciprocating, horizontal motion of heavy machine 
its own hole... | | 
| i ' . lements and precision. instrument. compor t за 1 
t қ i en nt heey і 
then seals itseit perman nt һа еп Med within и inst as ti à; 
І ised f ега! 1 
: ; Ad n I 1 Capacit ind t l i 
itions—t пет! t 1 trıct t 3 
" to th f standard f t ур 1 Cartrid 1 
uitomotive applications Беса f 
, i a | n ut imber d and end 
{оош 1 itatior п peratiot 
i iy In 1 1 п | 1 il н th ۱ d ght Y dati nit i і $ 
is accomplished in single stroke of an ; | 
dia has een ful ipplied ( ts a 
automatic press, at rates as high as | т 
a mewhat higher than comparable types of construction 
10,000 an hr. Sheet-metal thickness : 
х ч but increased production is expected t t 
may range from 0.025 t 125 in 1922 | 
{ Delivery, 8-12 wk after approval ot 
ind a variety of nuts may [| speci и қ 
: Beaver Precision Products, Inc., Clawson, Mich. 
fied This nut is ud t be cost 
ompetitive vherever a multiple 
thread fastening is required. Both 
nuts and tool sets are available from 
manufacturer Fabristeel Products, 
Inc., 21500 W. Eight Mle Road, 
Detroit. қ 
j 
( A 
\ 
> M 
Roller-way bearing 
o и 
cuts stick, slip... 
and reduction of feed power whil 
providing unlimited travel, constant 
accuracy and positive elimination of һ 
roller skew. All load-bearing parts use - J 
52100 steel, and bearings are said to “ 
be manufactured to close tolerances 
for use in precision machine tools 
The five sizes available range from Sprayer varies position, pattern, density . . . 
3x1 in. to 104x4 in. width, respective is it moves backward and forward, spraying at one or more point 
load ratings—2000 to 32,000 Ib (5:1 on either or both motions. Nozzles can mounted in any number 
safety factor. Price, $36-130 each; position or angle, for either intermittent от ntinu« стоп. Unit 
smaller sizes available from stock ycle automatically, or can be made to operate only on manua 
Tycho Mfg. Co., 561 Hillgroove Ave., ictuation. Delivery in about 1 wk. Units range in price from 
LaGrange, Ill. $7 to $1000. Renite Co., P. O. Box 8065, Columbus 1, Ohio 
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5 


Stretch cables... 


In one two thr 


xpand 


or | 1% 
xtended 
instructed 


! 
on limits, in the 


Free poppet valve multiplies 
air pressure... 

by changing stead 

having alx | 

Valve onsists pru 

innulat 

open and 


min, in dir Delivery 


21 vk. Stretch W ire Corp., 
P.O. Box 893, New Rochelle, N. Y 


Programming circuit . . . 


+ 


from 


D" Re t ( t ind/or n nitud 
specifications. L. C. Nesham Co., P. O. Box 4 s E 
641, : 


: p id in] 1 пап 
КОВ lentown, 4 а | À 


Allentown, Penna 


ind dit 


drift 


Roll coverings replaced or 
repaired by segments . . . | 
ГС pplicab hnishing \ түт 

re applicable { Delivery in a 5 wk ssembly 
x: ie PN Products, 75 Wilson Mills Rd. 
E f el ae Mcr Chesterland, Oho 


pro essing eq 11 
( 


replaced 
more intr 
because SCET ni overings I nol 1 b 

Sections for the Si Ln xdi Rio ilii High-temperature 
84 in. finished OD, are available at $ сі compound ... 
Chicago Rubber Co., Inc., Waukegan, III E 1j 


ng-t gia 
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n 
s-hlled comp 
strength 
strength 
trength ot 
msiderably 
Bos 1 


ппеѕ 


та 


ber and $2.7 
fibe ipound. Immedate delivery 
Mesa Plastics Co., 11751 Mississippi 


Ave., Los Angeles 25 
g 


Exposed contact switches 
are explosion proof and... 
have max spark energy so low that 


gas 


s. Pr $15 d 
i vk. Brookdale | 
ing & Services Co., 6 Beacon St., 
Boston 8 


ngineer 


Switch with contacts in 
arc-quenching gas . .. 


ICI ( 1 


1 \ | uny ( 
Energy Kontrols, Geneva 
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A “bosun” showed us where 
we were missing the boat 


We were just wrapping up a Personnel- 
Relations meeting when the head of 
Marine Transportation spoke up. “A 
crewman aboard the Melissa wants to 


have U.S. Savings Bonds deducted from 


ә 


his pay Can do 


It was a significant question. If one 
employee didn’t know he could buy Sav- 
ings Bonds automatically through our 
Payroll Savings Plan, there were likely to 


be others. We planned a course of action. 
And we did it the easy way. 


We got in contact with our State 
Savings Bond Director. He suggested 
ideas for promoting the Payroll Savings 
Plan and provided the necessary mate- 
rials —pay envelope stuffers, posters, leat- 
lets . the works. And he made sure 


everyone received an application card. 


Our employe e partic ipation rock- 
eted. We never realized how many of our 
people wanted the security of U.S. Sav- 
ings Bonds. The Payroll Savings Plan 
makes it so easy for them to salt a little 
away, and it’s so simple to make it avail- 
able. 

Today there are more Payroll savers 
than ever before in peace time. Look your 
State Director up in the phone book or 
write: Savings Bonds Division, U.S. 


Treasury Dept., Washington, D. C. 


eer beh + dà 
ery 


rus V 
оа ту + erect. 
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THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE 
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SIGNIFICANT PARTS MATERIALS 


Teflon-coated 


O-ring . 


it ter 


(O-nng 


grooves di 


Advanced Products Co., 59 Broadway 


North 


metal 


п п і 


igned for plan 


Haven. Conn. 


Multipurpose control valve 


requires no packings and offer 


design of all el 


Availabl 


sok ИП id 111‹ а 


ind ird 


ind 


ment 1 


теп! 


High-strength malleable iron . . . 


+ t 


уса 5 111 


Alke 


Ave., Hawthorne 


in Products € orp., 200 Cen 


tral N. J 


Foundry Div., 
Mich 


Central 
General Motors Corp., Saginaw 


Miniature dc brake 


One-way torque bearings . 


[ X ta i 


p ' 
І 


Industries, Ine 1754 Stan 


Ohio 


Globe 


Ave., Davten 4 


les 


Battery-driven clock 


toed ¢ 
Irantcct 


| ' " | г За 
laft play in + Stane | i 
T í { ' 

га m ! 1 il 


Arbor Bearing & Mig PK 
Ann Arbor, Mich ist 


ird to rque ratin 
ІП Ann 
815 Wildt St 


Малі 


Design Corp 


Rockaw I^ М \ 


HU) 


Co \ve 1 
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Air-operated pumps 


1 


“ 
6318 Central 


Hydraulic Engineering Corp 


Ave., Los Angeles | 


Short-length servo motors 


| 
Motors 
N. Y 


Induction 


Corp 570 Main St., Westbun 


Miniature gear head 


Instrument С 
N. 3 


Da 


м Brookl ! 
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your answer ? 


Binary 
ALLOYS 


Doped 
ALLOYS 


Eutectic 
ALLOYS 


Tertiary 
ALLOYS 


Let X equal your problem in elec- 
tronics or atomics. Technic expe- 
rience is that application of PM? 
(Precious Metal Plating Metal 


lurgy)may be your solution 


ALLOY GOLD PLATING 


Growing complexity of require 
ments in the electronic and atomic 
felds brings demand for gold 
coatings that have qualitic s other 
than 24K gold. Technic methods 
and equipment enable you to meet 
problems with a new too! an 
exact metallurgy which alloys 24K 
plating gold with trace amounts, 


or more, of desired elements. 


TECHNIC SERVICE 
We engineer and install all your 
requirements for precious metal 
electroplating with rigid scientific 
control. And our specialists are 
your specialists until your installa- 
tion achieves optimum perform- 
ance, Send us your problems 
old or new for Technic recom- 


mendations. 


PM W rite, wire or call. 


B 
LI LJ LI М | L] | |] 
FECHNIC, INC. 
39 Snow Street, CANIT 
Providence, R. |. 
JAckson 1-4200 


Chicago Office -7001 


North Clark Street 


THE LARGEST ENTERPRISE OF ITS KIND IN THE WORLD 
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Self-aligning bearing . 
minates backlash and feat 


ind 


Fuller Tool Co 4000 Eleven 
Mile Rd., Berkley, Mich 


11K 1 Electric Regu 


lator Corp Pearl St., Norwalk, Conn 


Lever-operated neutral valve . . . 


там ld water 


апа lapped 
а апа 
Molded 

ling 

led 


| | ri 
I 
154 Morgan 


Sinclair-Collins Valve 
Ave Akron. ]], Ohio 


High-temperature 


indard а 1 


Carter Controls Inc 2800 


Bernice Rd., Lansing, Ill 


Cement sampler kit 


ta } | 


1 Kit $ t. General 
Cement Mfg. Co., Adhesive Div., 400 
S. Wyman St., Rockford, I 
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Rubatex cushions dropping of over 
a million lemons a day in electronic 
color-sorting machine 


Static-magnetic control 
annunciator 


ın 
пг xpand th 

11 | 1! i ipa 
NOT, OR MEMORY 
f f Versatile Rubatex (stock R-411-N 

used as a bumper guard for washing 
machines, vibration isolator and dust 
seal for control instrument panels 


D ind oil resistant gaskets for radar 
Panel 


" iutomotive and aircraft industries 
. Inc 101 №. Hamlin, Skokie, Il 


now plays an important part as 





cushion padding in the electronic How lemons are graded—by 
color-sorting machine of Electric color — electronically 
Sorting Machine Company,Division 


of Mandrel Industries, In 


Houston, ‘Texas 


Over a million lemons a day are protected from bruise 
... (1) when unsorted lemons are dropped seven at 
a time into Rubatex-padded buckets attached to 
endless chains which carry lemons on to viewing 
chamber... (2) where, after color decision, they 
again fall into Rubatex-lined pockets of delivery 
wheel . . . (3) and later are dropped onto a Rubatex- 
lined conveyor which moves on to crating area. 


Whenever you have a prob 
lem of sealing, cushioning 
or vibration isolation- be 
ure to check the advantage 

аг 


of Rubatex Closed Ce 
CLOSED CELLULAR NEOPRENE 


| RUBATEX DIVISION, Dept. PR-12 
INDUSTRIES, INC. 
Bedford, Virginia 


Just fill out and mail for free sample 
snd more information about Rubatex Free Sample 
l v і 1 i Closed Cellular Neoprene 
ind. dust-t it d en vit plug-in AN 

nnect Precision Mechanisms Corp 


577 Newbridge Ave., East Meadow, N. Y 


and Data Sheets 


l 
| 
| Send for 
I 
| 
l 
| 
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DEPT. 6031+ PITTSBURGH ЗО, РА. 


44 


DURAKOOL 
Tilt Switches 


are the Life of your 
Automatic Controls 


See telephone directory for local distributor, or write, 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 


‘Durakool i. 
تا‎ Liquids WITHOUT 


design 
' Gases CORROSION 


engineers! i or 
ГТ J CONTAMINATION 


ALL- STEEL 
MERCURY 


PUMP 


CONSIDER 
PORCELAIN 
ENAMEL 


Porcelain Enamel today is 
being used on many con- 
sumer products, stainless 
steel, sheet steel, cast iron 
and aluminum chosen 
for its beauty, durability and 
versatility. Wavelike 
We ore manufacturers of j Motion 
porcelain enamel and offer of Steel 
consultation and research | Finger 
facilities. We will recommend 
enamelers who are qualified 
to handle your requirements 


d 


Forces Material Through Tubing ^X 


Prices range from 


“WORLD'S 

MOST COMPLETE 

CERAMIC 
SUPPLIER" 


THE 
P " ^ 
O. HOMMEL 


COMPANY 


Capacities 
0.2 cc per min 
to 4.5 G.P.M 


$60.00 to 
$550.00 


INC. 


Middleport, N. Y. 


depending on size 
ond accessories 


Write for Catalog 


SIGMAMOTOR, 


WEST COAST 4747 E. 49th STREET, LOS ANGELES 31 North Main St. * 
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Microminiature relays 


11 


thstand 


ps 


DPD I SPDT 
а у а 11 


% 1 { 
і Iron Fireman Elec 
tronics Div., 2838 SE 9th Ave., Portland 
Or 


Laboratories 


Attleboro M 155 


Instrument 
Inc., 67 Mechanic St., 


Development 


Packaged servo component . . . 


itin Diehl 


0 Iinderne Plant, Somerville 
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THE (SHAPE OF THINGS IN 


MOLDED LIFE GUARD 
KEEPS SWITCHES FROM DROWNING 


Miniature clutch-brake 


to and including s Stearns Electric 
Corp., 120 N. Broadway, Milwaukee 2 


Subminiature photoelectric 
cells . 


APPLICATION 


or push button switches on top brand washing 


Water seal f 
machine. 


PROBLEM a molded port 


| tan 
to withs 
le duce 9 


ill provide 
tock that М 
rubber $ and be ab 
ESS Instrument Co., Dept. M, 96 S. : , 
atin 
Washington Ave., Bergenfield, N. J deterior 


t 
ed port 
molded P out re 


Photographic paper... 


makes pr 


| ІП for nt liat Қуайа 
this month. Eastman Kodak Co., Roches 
ter 4, N. Y. 


Hydraulic governor 


әш к” 
AS 9 › 
SS au ando?" 
pat? 


› poe! 
«Ru 
t к 


4 ushnel 
ACUSHNET PROCESS COMPANY 


y NEW BEDFORD MASSACHUSETTS 
Farris Pickering Governor Co., 


2 Е ? . 
Inc „ 705 Commerc ial Ave., Pallisad« У TM F — à Me dled RUBBER, SILICONES Р "АРСОТІТЕ” ZONDING 


Park, N. J. Address all communications to 768 Belleville Ave., New Bedford, Mass 
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“MOLDED 
FIBER 
GLASS? 


It's fiberglass reinforced plastic, 
custom molded by the offilioted 
MOLDED FIBER GLASS Companies. 


It's one of the strongest, most durable 
moteriols known — a formulation 

of gloss fibers ond polyester resin 
possessing many superior physical 
features and infinite design possibilities. 


When skillfully molded by the 
exclusive MOLDED FIBER GLASS 
process (using made-to-fit preforms 
and matched metal dies), it 

forms products which do the job 
better, lost longer, ond ore often 
more economical to produce 


The offiiiated MOLDED FIBER GLASS 
Companies are pioneers in and world’s 
largest producers of mass-produced 
fiberglass reinforced plastic parts. 


If you are looking for ways to make 

0 better product, at less cost — 
investigate MOLDED FIBER GLASS. 
Consultation with MOLDED FIBER GLASS 
engineers entails no cost or obligotion. 
Write for new engineering handbook. 


Beautiful, rust 
and corrosion 
resistont 
plonters 


Strong, 
lightweight 
business 
machine 
housings 


Molded Fiber Glass 
horns oddress 
the world 


Fiber 

Glass 

Company 

4423 Benefit Avenue, Ashtabula, Ohio 


46 MEETINGS * SHOWS * EXHIBITS 


31-April 2 


s 


IRE National Convention and Radio Engineering Show, 
Waldorf-Astoria Hotel and New York Coliseum. Program includes 
275 papers covering fields of all 27 IRE professional groups. 850 
exhibitors are participating in the show. For information contact 


E. K. Gannett, 1 East 79th St., NYC. 


American Power Conference sponsored by Illinois Institute 
of Technology, 35 West 33rd St., Chicago, in cooperation with 14 other 
colleges at Hotel Sherman, Chicago. A program of 90 papers will 
cover various aspects of the electrical power industry including a 
progress report on nuclear developments 


Society of the Plastics Industry, 15th Annual Pacific Coast 


Section Conference, at El Mirador Hotel, Palm Springs, Calif. For 
information contact the Society, 250 Park Ave., NYC 


American Institute of Electrical Engineers, Southwest Dis 
trict Meeting at Mayo Hotel, Tulsa, Okla. The 14 technical sessions 
will cover advances in systems engineering, engineering education, air 
craft, power distribution, transmission and communication For 
information contact the Institute, 33 West 39th St., NYC 


ASME Instruments and Regulators Division, 4th annual 
conference with participation by AIEE, IRE, ISA, and AIChE at Uni 
versity of Delaware, Wilmington. Four technical sessions and a panel 
discussion will be supplemented by plant visits. For information con 


tact L. Bertrand, Engineering Service Div Louviers Building, E. ! 
Du Pont de Nemours, Newark, Del 


SAE National Aeronautic Meeting, Aeronautical Production 
Forum and Aircraft Engineering Display, Hotel Commodore, NYC 


ASME Design Engineering Conference and Design 
Engineering Show, International Amphitheater, Chicago. For 
information on the conference contact ASME, 29 West 39th St., NYC 


For information on the show contact Clapp & Poliak, Inc., 341 Madison 
Ave., N. Y. 17, N. Y 


American Zinc Institute, 40th Annual Meeting, Chase-Park 
Plaza Hotels, St. Louis, Mo. Sessions will cover technical research, sup- 
ply and demand, and market development of zinc. For information 
contact the Institute, 60 E. 42nd St., NYC 


9th Rubber and Plastics Conference, sponsored by Ameri 
can Institute of Electrical Engineers, Sheraton Mayflower Hotel, 
Akron, Ohio. Sessions will cover analysis of Russian education as well 


as technical problems. For information contact the Institute, 36 West 
46th St., NYC 


National Open Hearth Steel Conference, 41st annual 
meeting, sponsored by National Open Hearth Steel Committee of the 
American institute of Mining, Metallurgical and Petroleum Engineers, 
Statler Hotel, Cleveland, Ohio. Papers will cover analyses of steel 
defects, design maintenance and operation of two-pass checkers and 


fundamental aspects of oxygen in steelmaking. For information contact 
the Institute, 29 W. 39th St., NYC. 


Lead Industries Association, 30th Annual Meeting, Chase 
Park Plaza Hotels, St. Louis, Mo. Sessions will cover new uses for 
lead, reports of divisional activities and committees. For information 
contact the Association, 60 E. 42nd St., NYC 


Annual Welding Show, American Welding Society and ASME, 
Kiel Auditorium and Hotel Statler, St. Louis. About 125 companies 
will conduct product demonstrations. For Information contact AWS 
Welding Show, c/o Robert Kenworthy, 12 East 41st St., NYC. 


Institute of Environmental Engineers, Annual Meeting, 
Hotel New Yorker, NYC. Sessions will cover role of environment science 


in satellite program, and operation deep freeze in the Anarctica 
For information contact the Institute, 9 Spring St., Princeton 
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DI-ACRO NOTCHER 
Speeds Production, 


Saves Extra Operations 
on Chassis Work 


"1 use our Di-Acro Notcher for 
practi ally everything, says 

V. Johnson of Maico Co., Im 
Minneapolis manufacturer of hearing 
testing equipme nt "This machine 
speeds produc tion—provides one 
operation note hing of cold rolled steel, 
brass, phosphorous bronze and aluminum 
up to 16 gauge thick. It’s also used 
for notching fish paper, sponge 
rubber, 1/16” linen Bakelite and 
other circuit insulating materials 
that go into chassis for 


audio testing equipm« nt 


The 4 ton pressure of this 
machine has the capacity 

to cut a 90° notch as 

large as 6"x6 іп 16 

gauge steel in one operatior 
Adjustable gauges mounted on 
work table are standard 
Hardened and ground triangular 
ram assures years of precision 
A clean cut, free from rough 
edges and burrs, is possible 
because blade clearance 

can be easily set For 

high speed produc tion, 

a power model 


is available 


PRECISION 
METALWORKING 
MACHINES 


O'NEIL-IRWIN MFG. CO. 


333 8th Avenue Lake City, Minn 
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WHERE ARE WE HEADING? 


termination of World War II, the growth of the Metal 

s has outstripped that of American Industry as a whol 

growth can be attributed in a large measure to the vast 
ns of machinery, equipme! ippliances and transporta 
dynamic industt ы yped and aggressively sold 


| | | 
rking vast expansion ın productio facilities con 


prosperity in recent 


53, the « ipital 
lant capacity increase h year from roughly $3 bil 
5 started 

built faster 

55 for new 

rise again 

lant-facilities pi E 1 resti | ite that 
for product researcl eloj nt continui 


tht line. Fr | ture í 2.4 billion in 
R& Db | 


billion D 
king put more n \ | plant expansion than 
t developmeti 11 he trend reversed 
led the amour 


| : $500 million 
ld ll to alm billion more for R & D 
irch. and. de 
cutbacks currenth 
t estimate ire for 


R & D expen 


ind development ha 


the Metalworking industri 
there been a 


| results. Our future growth, industri vill depend more 


m the imagination, the ingenuity, and the practical thinking of 

men who deve lop ind design our new product 
lication, American Machinist (McGraw-Hill’s magazin 
TRINNY р odu tion Г I pu li hed 1 ра Special Repo 
Metalworking is Heading It mtains | g ph ind. charts 


псуст-ВеҒогс publi hed figur plant « itv, production 


+ 


| же | | 
ind deve lopment ind capita nding 1 | cements Of 


| 

Metalworking industries. The report covers the period 3 to 1957 
vith projections to 1960. If vou'd like a сору, just drop a note to Catherine 
Kane, PRODUCT ENGINEERING’s Reader Service Manager, McGraw-Hill 
Building, New York 36, and ask for “Where Metalworking is Heading.” 


Im sure you'll be impressed with the brilliant future it portrays for ou 
namic field of Product Design, Research and Development АН 
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Two-in-one for 


smoother 


coats 





—+—+— e M 
an extrudible ccmpound 
of wick and oil 


lets you 
design motor-end 
Shields with 
maximum rib 
strength 


illustrated is PERMAJECTOR Model 150 


.. with typical tooling 
for assembling 
parts and injecting 
PERMAWICK into 
sleeve bearing 


lubrication covities ... 


іп one automatic 
operation. 


Write for 
brochure... 

5319 E. Outer Dr. 
Detroit 34, Mich. 


more 
information 


about... 


mechanical parts 
and design analysis 


"| can find you almost 
anything in... 


Product 
Engineering's 


big, thumb-indexed 


DESIGN DIGEST 
ISSUE! ” 


WHY 


DONT THEY 
RESEARCH and DEVELOP... 


r plastic molding to g 

g or floor of a room 
lecorative in design and with enclosed 
res so that the molding could serve 
place of BX or surface raceway 
channels fo imple, Чуе оц 


R. A. CASTRIGNANO 


principle? Energy 
f the high frequency \ ibrations has 


been found ettective for me 


| Iting icc 
ind vaporizing water. While large 


g wer might be needed, 


cfhcient heat-to-sound energy tı s-ducer would wo 


to see his waythrough inclement 


could be leased bi 


s to the home 
newspaper vould 
À Шаһ! vith 
delay 
V. J. PERILLO 


imbulanc 


rangement 


Credit-card customers could 
) operate the pump and thc pump wou 
Other vending machines could lx 
same credit card. The system would reduce the numb 
on turnpike ind super-highways. Where ] 
full attention to em 
V. Ј. PERILL( 


Have you a pet project but neither the time nor inclination to do the necessary R & D? 
Product Engineering will welcome (and pay $10 each for) similar ideas based on known 


scientific principles but lacking an inspired manufacturer 
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А. О. Smith flash - welded and fusion - welded 
m units have exceptional strength . .. can be 
we furnished in sizes and configurations to meet 
| your designs exactly 


Typical missile propellant tank as produced by A. O. Smith. 
Diameter is 40”, length 28’. The highly stressed longitudinal welds 
in the “roll and weld” fabrication method can be flash-welded 
for higher strengths. 


Here’s a new opportunity to gain wider 
design latitude. A. O. Smith can fabricate 
liquid or solid propellant tanks (cylindrical 
or spherical) and pressure tanks to practi- 
cally any chamber size. 

A. O. Smith has produced tanks with 
guaranteed minimum yield strengths of 
190,000 psi. ... wall thicknesses from .050"- 
.220" ... diameters over 50" . . lengths to 28’. 

1000 Proposed designs and recent fusion weld de- 
TEMPERING TEMPERATURE “F. velopments indicate minimum yield strengths 
йыла ан малады of 210,000-225,000 psi are attainable in weld 


which will produce proper- areas. 
ties indicated above. Current 


lightweight, high-strength For details on the A. O. Smith facilities and 
propellant tanks are being capabilities available, write direct. 

produced in the strength 
range indicated by the 
yellow area of the chart 
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WHATEVER THE APPLICATION 


you can improve your product with 


GRAMIX 


(PRODUCT OF POWDER METALLURGY) 


PRECISION FINISHED PARTS 


GRAMIX precision finished parts are improving products in 
virtually every branch of industry. A pump manufacturer, 
for instance, may specify a gasoline pump rotor made 

of GRAMIX and gain a number of advantages. 


To begin with, the alloys are carefully blended to meet 
his individual requirements. The GRAMIX parts are then 
die-pressed to exact shape, sintered under rigid control 
and finished to tolerances as close as .0005". 

(This process, of course, costs far less than machining, 
forging or casting.) The manufacturer can expect the 
GRAMIX gasoline pump rotor to do a better job because 
all GRAMIX parts are precision engineered and precision 
controlled from alloying to finishing. 


No matter what the application may be, GRAMIX parts 

fit specifications exactly. Parts may be impregnated 

with oil... to insure a longer life and a quieter operation: 
if specified, the GRAMIX parts may be coined and work 


hardened, even prepared for plating. 


The rotor is only one of thousands of applications 

in which GRAMIX precision parts have proved to be 
ideal. Just a few of them are shown here, so consider 
the components of your products .. . there may be several 
with GRAMIX! Products 


of powder metallurgy you can rely on. 


that could be improved... 


Write today for factual 
Engineering Bulletin No. 21 
. we'll send your copy. 


AH 
AH 


Гм емее " | 


Hardened steel drive 
sprocket for lawnmower 


Iron switch control 


Rotor for gasoline pump 


Packing gland follower used 
in hydraulic system 


Bronze rotor in high 
speed fueling unit 


X-245-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, 


SAGINAW 1, MICHIGAN 


GRAPHITAR® CARBON-GRAPHITE © GRAMIX® POWDERED METAL PARTS © MEXICAN” crapnite ProoucTs e USG® BRUSHES 





